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Foreword

Much work needs to be done on problems within the braille codes
for the blind person to fully realize his capabilities and potential. To
this end the Braille Authority has worked tirelessly over the years.
The Braille Authority 1s a group of persons distinguished in their know-
ledge of braille whose function, briefly, has been optimization of the
use of the braille codes. A number of things, among them, the organization
of the Authority, the part-time nature of its work, the shortage of financial
resources, and the nature and magnitude of some of the problems have pre-
vented this body from completely fulfilling its objective. As a consequence,
this group 1nitiated efforts to overcome this inadequate state of affairs
and attack braille problems on a much larger scale. These efforts resulted
in the present project. To obtain funds for the project the Braille
Authority provided the background information and expertise, and Dr. Berthold
Lowenfeld, chairman of the Advisory Council of the Braille Authority,
prepared the application.

Not only was the work of the Braille Authority useful to the
initiation of this project; it was also beneficial to the conduct of the
investigation. In its efforts prior to the acquisition of this grant, the
Braille Authority prepared an Outline of Research Needs for Improvement of
the Braille Codes. This document covered a history of its work and a specifi-
cation of important general problem types which confronted the Authority
- over the years. Because of the Authority's expertise and experience with
the code problems, it seemed only reasonable that its work should assume a
central part in the present project. As such, it constituted most of the
introduction of this report, and, during the conduct of the investigation,
it served as a very useful guide.

From the foregoing the impression should have been obtained that
the present work was something more than an individual effort. It was. In
its truest sense 1t was a group effort. As a group effort, it is difficult
to express adequately appreciation to all of the persons who contributed
and who were so very helpful to the study. But difficuity does not prevent
the attempt. Sincere thanks are extended to the Braille Authority and its
Advisory Council, to all of the working committees of the project, to those
consulted who are too numerable to name, and to those who had to share the
burden placed on the consultants and participants.

In saying that the project was a total group effort, it 1s not
intended that the consultants should share any of the 1nadequacies of the
study- Those who contributed were generous and knowledgeable in supplying
the-information requested of them. Any deficiencies or shortcomings 1in
the outcome of the study are the sole responsibility of the authors.
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Purpose

_ The pu-pose of this szudy wes to expicore the teasibility of

a massive research program which would provide a ccordinated solution
to braille code problems 1n the areas ot textbook formats and techniques;
mathematics and sc:ence; music notation; computer notation; and maps,
charts, and di1ag-ams Correlgtive 10 this objective, plans were to be
made for tuture resoiution ot the problems. Planning was. to take the
torm of determining the research stretegy and amount of time needed to
resolve the problems. An outcome of the study waS to be ¢ grant proposal
for future work on the codes probliems

Batkg-ound

The h*story ot tactual codes tor the use ot blind people 1n
the United States is repiete with numerous attempts to arrive at a reading
system wh'ch wou'd sdequately present literature and technical material 1n a
manner tnteliigible through the medium ot touch. During the first 90
of the past '40 yes~s, varigus educstors tor the blind advocated specitic
reading systems which varted f-om dot representations to raised ink-
print letters Some of the early systems used by individual schools and
publishing houses for the'r own cientele of readers 1ncliuded 3oston Line
Letter, New Yo-k Po:nt, Moon Type, American Brailie, and Revised Braille
Grade 1 1;2, which made published titerature unavatlable -to those who were
not tra'ned n more than one embpossed system As a result of international
conterences of representatives of English-spesking countries, the present
basic system, G-ade 2 Brail e, was Standardized 1n 1932. This system was
based on the musi1c notetion and elphabet devised by Louis Braille and contained
185 contracted iiterary torms Introduced into the system to.acceierate reading.

In 1950, the American Association of Workers for the Blind(AAWB) and
the Assoctation tor the Education of the Visualty Handicapped (AEVH), then
the American Association ¢t Instructers of the Blind (AALIB), estabiished a
committee of bra:ile experts to review the etfectiveness of ali braille codes
in order to update them and to assure their adequacy 'n providing the media for
the production ot general iitersture, muSic, and technical matertals. This
committee, and 1ts suCi23s0rs, have been organized on & voluntary basis with
exceedingly l:mited tunding provided by the two Associations.

The Braiile Authority has produced several standard rule books to
meet the specta':zed needs fGr embossing various types ot ink-print repre-
sentations  These n¢iude:

ENGL iSH BRAILLE, AMER!CAN EDITION 1959, Revised, 1962, 1966, 1968, 1970

THE CODE OF BRAILLE TEXTBOOk FORMATS AND TECHNIQUES, 1965; Revised,
1966, :970

THE NEMETH CODE OF BRAILLE MATHEMATICS AND SCIENTIFIC NOTATILON,
19525 Reviced, 1965, 1972

THE REVISED INTERNATIONAL MANUAL OF BRAILLE MUSIC NOTATION, 1956




As these code books were given widespread use by braille -publishers
and educators of the bliud, their etfectiveness and value became readily
evident. Prior to their,zevelopment, only sparse amounts of technical material
could be made available in embossed form, which resulted 1n Timiting the '
education ot blind people. As a specific example, some universities waived
courses 1n mathematics and science tor blind students who could not meet
basic requirements because of the lack of adequate texts or embossed notations
comparable to those being used by fellow students. As a result of the
development of techniques tor technical representation, even though sub-
stantially 1nadequate, parallel textbooks were made teasible, and the education
of blind people expanded from the Iimtations of the residential schools for
the blind to wntegration 1nto community public school systems. This broadening
of educational horizons has substantially expanded vocational opportunities ‘
for blind people 1n many areas, such as computer programming, social service,
engineering, and teaching in mathematics. music, and the sciences generally.

In attempting to provide efficient and comprehensive braille codes
for the various disciplines, the Braille Authority gathered together
advisory commrttees of specialists and experts whose combined experience
and knowledge have a:ded 1n producing needed symbols and techniques. Each
code has required revision from time to t'me as information has been ob-
tained by questions from educators and braille transcribers who were confronted
with specific 1tems not covered 1n published codes No tacilities or staff
have, to date, been available to the Authority tor systematic examination
of alt types of copy in order to search out and locate symbols and formats used
by ink-print publishers. 1t braille codes are to be fully implemented, 1t is
essential that researchers 1n all aspects of code development have an nventory
of 1nk-print representations n order to provide tor all possible braille code
requirements In addytion, major work 1s yet necessary in the psychophysical
investigation of tactile patterns, such as line, texture, and figure size,
and so on.

With the passage of time, educators and bratlle publishers have
been brought to the realization that volunteer braille committees, at their
concentrated yet infrequent meetings, could not cope with all ot the probiems

“which-occur n nk-print publications and represent them adequately 1in braille
notation. In order to ensure equal educational and full vocational
opportunities for blind people, it has become evident that a concentrated
effort by braille specialists and experts must be undertaken At the present
rate of development, 1t 1s obvious that many years will pass before fully
effective codes can be achieved under the existing method of operation.
Theretore, the Bratlle Authority and 1ts Advisory Council of 12 national
representatives of workers tor the blind are in agreement that complete
brai1le code development can only be accomplished by definitive research on
a full-time, paid basis, with'n a reasonable perrod of time. The following
material describes the unfinyshed and gray areas of all of the specialized
braille codes.



Needs 'n Specitic Arggg

Qg@g_gt_textbook tormats and techniques  The great var:ety of
transcription probtems which occurs in textbook embossing have challenged

the 1nitiative of volunteer transcribers and brailte publishers tor many
years and have resulted n techniques wh'ch Tikewise challenge the ability

of the bra»1le reader to comprehend the symbolism and rules of usage being
followed. In 1965, the Brax1le Author:ty and 1ts Textbook Advisory Committee
otfered the first menva' ot techniques and format wh-ch has aided, to some
extent. the standard-zation ot presentat'on ¢f thrs type of"material In
furnishing this guidance. the dratters were well sware that the material’
therein barely scratched the surtare ot the wide vrange of problems to be
encountered 1n attempt'ng an equivalent bratile transcriptign ot the many
symbols and formats used wn ink-grint texts

Educators ot bling ch:ldren, youth, and adults have continued to
pressure tor o more :nclusive and adequate manual ot tormats and techniques
in order to g ve the blind student the equivalent intormdtion that his
s1ghted peers receive The problems hove been compounded by the tfact that
authors and ink-print pgubitshers heve introduced visua! techniques, such as
the use of colur, chénge ot type, underscoring, etc , to point up difterences
in thought and emphes':  Add:tsonaily, the breadth snd length ot the ink-
print page,-as weil as the size 0ot type, nro.i1des ink-print publishers with
a wide latttude ot tormat, whereas the imitations of the braille page and
the six-dot brailile system necessitate resdjustiment and realignment of copy
In order to make the presentatiun Inteiligibie to the tcuch reader. There-
fore, problems cr tormats, dieqrams, and tabulat on require considerable
vresearch to make such material usable 1n embossed torm

One ot the major problems 'n decling with formats 1s that, to date,
1t has not been possible to locate and identify all ot the various types of
usages which inkprint publ chers employ The problem s compounded by the
fact that ink-print publ:shers themselves do not employ standard symbols for
equivalent material It 1<, therefore, estential that research be under-
taken with regard to the practices of ink-print publishers n order that -
provision can be made for all ink-print symbols now 'n use

As a result of the mater:al al-eady provided in the CODE OF TEXT-
BOOK FORMATS AND TECHNIQUES. ample evidence is at hand to insure that, with
adequate funds and resesrch personnel avarleble, the blind student can be
given the facilities to meet his educational demands on an equal basis with
h1s sighted peers.

Maps. charts, and diagrams A review of current procedures and
resulting products of braille paper maps, dragrams, and charts shows that
there have been no chenges or mprovements since the early 1930's, with
the possible exception o1 employment ot the vacuum-torming process, which
can take advantage ot other techniques not practical for the two-dimensional
Timitations of paper reproduction rurther, no basic research on the psycho-
physical problems ot the braille reatier has been undertdken except on a very
Itmited scale (see Notan & Morris, 1971) The problems in this tield are,

O theretore, in need ot an unusualiy large amount ot research, covering not only
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the psychophysical aspects, but the determinetizn ot legible symbols and
usages, and the development of the tools to make such maps, charts, and
diragrems--both by the hand transcriber who works directly on paper and the
publisher of muitiple-copy materials who must work on the same metal |
sheet used tfor embossing brallle books The problems are tfurther aggravated
by the fact that, not oniy 15 there no standardization ot symbols used, nor
tools to make them, but ro attempt has been made 1n the educational tield
to develop adequste procedures for teach'ng the reading of brailie maps,
charts, and dragrams. Any research undevtaken, theretore, must 1nclude

not only the development ot braille symbols (ncluding dot and Tine sizes
and kinds) and the creation ot the tools to make them, but the development
of procedures tor teaching the reading of such materials to the blind

‘student and the find'ng ot some way of hav:ng such ntormation 1ncluded

in the curriculs of colleges and universities conducting special education
courses tor teachers of the blind

Mus:c  The esthetic and econom:c value ot music 'n broadening
the cultura? Tite and 1n providing employment opportunities for blind
people 1s axromatic THE REVISED INTERNATIONAL MANUAL OF BRAILLE MUSIC
NOTATION, 1956, otters the basis for a workable, yet rar trom complete,
system ot notation wh:'ch meets the minimal needs or the music student and
pertormer Provision already exists tor vocal and instrumental notation which,
1n general, is systematically adequate  However, gaps stiil exi1st tor the
presentation ot more complex scores and performing techniques, such as tor
Trturgical music (Gregorian and Anglican chants), the tonic sol-ta notation,
and certain percussion, string, and wind nstruments, not to mention the
growing number of electronic devices being used 1n modern musiC. '

The existing music code proviaes tor optional techniques 1n
presenting many musSical passeges which leads to the contusion ot the trans-
criber as well 4s nterpretation by the pe-tormer. This confusion has resulted
I a diminishing number ¢t volunteer nusic transcribers, and the almost
mpossible probiem ¢r developing a computer program 10r brarlle music embossing.
Through research, 1t 1s hoped that mahy or the végaries and inconsistencies
can be elimnated, and thus make music scores more i1ntelligible to students,
performers, and transcribers.

Serious study must also be undertaken to compare music presenta-
tions by various 1nk-print publishers in order to cocrdinate and correlate
all techniques 'n common or unusual! use.

Mathematics and scient:ti¢ notation. The mportance of a knowledge
of mathematics 1n the education ot blind people s 1ncreasingly evident in
view of the many opportunities for employment which such knowledge can provide.
Blind men and women are presently finding open doors in the fields of
mathematics instruction, tax advis ng, actuarial work, computer programming,
engineer:ng, and the hard sciences, all of which have been made possible through
the availability of appropriate mathematics symbolisms and techniques. The
current mathematics code 1s but a foundation to the broad range of mathematics
and scientitic notation which 1¢ required to handle common usages and r.ow
symbols and formats 1n the developing world of scientitic endeavor. To
ensure ‘that the mathematics code 1s tully adequate and current, it 1s essential
that a wide i1nvestigation of &all applicable tields be made by research teams




to the end that vocational opportunities can be made available 1n every
scientific field. Although almost &ll of the symbols currently being

used 1n science and mathematics are provided tor in the current Nemeth

Code, additional symbols will be reguired tor those used 1n the developing
sciences. Much research 1s yet required to find the most effective techniques
for the presentation of certain ink-princ formatss algorithms, tabular material,
and the like  Additionally, information 15 yet barely provided concerning

the presentation of statistics and logic.

Computer notation  Since symbols and tormats for computer codes
vary to some degree trom usual mathematical presentaticn, 1t 15 essential
that a special team of researchers be engaged n seeking out and developing
the necessary bra*lle code for this discipline. Such items as flow charts
and punchcard information require attention. Additionally, 1t 15 essential
that codng systems tor developing hardware and scftware be provided to
keep manuals up-to-date.

Procedure

To fulfill the purposes of the study, information was needed
about the number and types of existing bra*lle problems and the methodology
and time periods required to resolve the problems In order to acquire this
information, 't was necessary to i1dentify and detine as many or the problems
as possible  To accomplish this comnittees ot experts were tormed for each of
the tive areas of interest. Subseguent to their work the project staff
analysed the problems and determined the methods and the amount of resolution
time required. A tinal review group made up ot the Braille Authority and its
Advisory Counci! evaluated the work of the project staft  Their conclusions
- provided the basis tor the tinal wrap-up ot the study

The cumgosition ot each ot the working commttees in each ot the
f1ve areas was based on & number of criteria (1) A1l had to be knowiedgeable
1 braille and their respective areas. {(2) One or more had to be teachers.
(3) One or more had to be a volunteer transcriber. (4) One was to be
employed by a pubiishing house And (5, where possible, all were to be
members ot the Bratlle Authority Advisory committees  Selection ot the com-
mittee personnei was done with the aid ot recommendations trom members of
the Braille Authority and other accomplicshed persons 1n the area of the
visually handicapped. F1inal membership on a committee depended on the number
of the candrdate's recommendations and hrs willingness to serve on an
unpard basis A lTisting of the members of each comittee can be found in
Appendix A

There were two, two-day meetings ot each of the work'ng committees
in each of the areas The two meetings 1n each of the areas were separated
by approximately two and cne-half months  During the tirst meeting the
committees 1dentifred and discussed braille code problems about which they
were knowledgeable  Afterward the investigator refined and classified the
problems by type. Prior to the second meeting this refined list of the

Q problems was sent to the members of the appropriate committees. At the
ERIC second meeting, the committees reviewed and evaluated the work-up of the




mvestigator and modified and expanded the materials where necessary.
Following this meeting, the problem lists were revised to conform to the
changes and additions suggested by the committees

Next, the individual lists were evaluated to determine simlar
kinds of problems common to all the areas, and all of the problems wéere
brought together in a generalized li1st. Using the generalized list
analyses were made of the dirferent types of problems and of the kinds
0t research work necessary to resolve the problems. TwO reviewers
independently pertormed this latter activity. A tabulation of these rnSths
provided the bases tor the preivminary conclusions of the study  The gen-
eralized problem 135t and the conclusions were sent to the review committee
for 1ts evaluation. The review committee was composed of the Braille
Authority and 1ts Advisory Council. A listing of the members of these groups
appears 1n Appendix B A two-day meeting-of these groups was held to discuss
the results and prelimanary conclusions of the study  Subsequent to the
meeting, a report of 1ts proceedings was written and further anelyses suggested
by the review groups were made of the data

Results

The results section, while not presented in two separate parts,
was in fact developed at two different times and under ditterent conditions.
The first part consisted of the first two tables of data and provided the
bases: for the preliminary conclusions of the project. The second part consisted
of the remaining tables of data and was the result of analyses requested by
the Advisory Committee. These data were the bases for the final conclusions.
Basically, the two parts differ 1n degree of different:ation and reflectance
on future work The second part 1s the more specitic and is concerned with
the details of follow-up work. :

- The basic results consisted of five 11sts of problems which were
1dentified by the five working committees. The problems generated by the
committees were analysed and 1t was found that, with the exception of the
maps, charts, and diagrams area, they were classifiable under one of five
headings: (1) general considerations, (2) problems of symbology, (3) problems
of format, (4) problems of displays, and (5) factors needing development
A sixth class of information, resources, was added to some of the areas where
it appeared usetul to tollow-up work.  The maps, charts, and diagrams problems
were of slightly difierent types. All ot these problems cen be tound 11sted
by areas wn Appendix C

A second kind of analysis necessary to judgments of teasibility
and subsequent work on the codes consisted of relating the problems across
areas. This meant bringing together the same kinds of probiems from all
of the areas. The outcome of this endeavor was a more complete and retined
classification of a generalized 11st of problems. This generalized 1:st
can be found 1n Appendix D

A gross analysis of the problems 1denti1fied the kinds of approaches
needed to resolve them Three categories of problems were found: (1) problems
that could be resolved by expert group consensus or judgment (GJ}, (2) problems



involying experimental or empirical research (ER), and (3) problems 1nvolving
code development (CD). This evaluation led to a third kind of results
consisting ot 1dentification of the strategies for resolving the problems

and estimates of the time required to 'mplement the strategies. The
remainder of the results section wi1ll concern these data.

Two persons independently evaluated the probiems for methodologies
and time estimates  The basic methods for which the problems were evaluated
were those found above and their combinations The time estimates were (1)
short-term activ:ty of less than thrce years or (2) long-term activity of
more than three years. The degree of agreement between the two reviewers
was approximately 90% or the equivalent of a 95 correlation

One of the reviewers n his evaluation elaborated the methods to
include literature analysis (LA), which was erther a review of print or
braille lrterature or a frequency count of some of the elements of the lan-
guage, and an attitude or op'nion survey (0S) Because of its greater dif-
ferentiation this analysis was the one used for reduction of the data 1in
tables 1 and 2 The item analysis by the two reviewers can be found 1in
Appendix E

Table 1 shows a frequency count of the methods and time estimates
for the ditferent types ot problems. The entries and total number represent
individual problems trom four of the areas., excluding the maps, charts, and
driagrams area. This category was excluded because the problems were mainly
of a perceptual nature requiring basic research over a long duration.

The total number Gf these perceptual problems was approximately 160.

The entrie: 1n Table 1 show there were 678 problems 1n all
Again, this 1s exclusive ot the non-linear display problems which, 1n terms
of experimental ettorts, wouid unacubtedly exceed that required by the
problems listed. With regard to the tota! number, the figure should be
considered only as approximate because a number of the 1tems contained more
than one problem or consideration.

In terms of types ot problems, the linear drsplay category con-
tained the most, approximately 31%  The second most trequent was rormats
for page variations with 21% - Following this were the general considerations
with 18%. The next most numerous, at 13% , were the problems of symbols and
rules  The other three categories, tactors needing development, tormats
for languege and spectal materials, and tormats tor parts of book, made
up the remaining 17%

In terms of the methodology or approaches for resolving the problems,
data in Table 1 were combined and placed 1n Table 2. The data were combined
to indicate better the basic methods and times estimates which reflect on
the nature and directign ot the work required.
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Table 2

Combined Approaches and Time Estimates for
Resolving the Problems in All of the Areas

A GJ GJ+ ER+ CD

Problem Types 1 2 1 2 1 2 1 2 Totals
General consid-
erations 66 8 | 32 2 21 121 2 1 125
Problems of o
symbols and e 4
rules 39 29 2 |1 "9 90
Formats for , '
parts of book / 8 3 18
Formats for page _
variations 29 87 26 142
Formats for
language and
special
material ﬂ 27 16 ] 44
Linear displays { :

22 (107 | 8 163] 9 209

) T ""_‘1'—""'"\'-'—" m—"r

Factors needing
development 27 3 2 3 6] 9 50
Totals 217 |8 j282 {14 floo | 21 17] 10 678

Table 2 showed that the proportional distribution of short- and
long-term efforts varied considerably among the approaches and problem types.
A cursory addition of the totals for the approaches 1ndicated that more
than 600 required short-term efforts. The method which occurred with the
greatest frequency, 44% was the combination group judgment plus other
research-Tike activities, This category along with the straight group
judgment category contained 77% of the problems. Of this 77% only 4%
~require long-term solutions. The third most numerous category was ex-
perimental research with 19% of the problems, ot which 16% were long-term.
Code deve?opment made-up the remaining 4% of the problems. Thirty-seven
percent of these were long-term.
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The ‘preceding two tables of data formed the basis for the preliminary
conclusions which were reviewed by the Braille Authority and 1ts Advisory
Counci11. These groups recommended that other counts and analyses be made
of the data The tables and data which follow are an implementation of this
recommendation

One of the items requested by the groups was a count of the actual
number ot separate problems contained 1n the generalized 11st of problems
across areas This number was 455 as contrasted with the 678 individual
problems in all ot the areas Table 3 shows the total number of problems
agreed upon by the two reviewers, 409 This number divided by the total,
455, gave the 90% agreement between the two reviewers  Except for
the fewer number ot problems, this table 15 similar to Table 1. Moreover,
it reflects essentially the same information as the earlier table.:

Another kind of analysis wanted by the groups was a more definitive
breakdown of the short-term, group judgment problems. The breakdown was
to contain data useful! in determining the duration of approaches and problem
priorities.

Table 4 presents these data classified by areas and types of problems.
It showed that the textbook format area contained 46% of the problems, the
‘music area 29%, and the math area 20% The remaning 5% were found in the
computer and map areas

Concerning the types ot problems, the data indicated the following.
Most of the general considerations problems were, 1n tact, non-specific to
the individual areas. An examination of these problems showed they were
mostly mattars of policy and philosophy of transcription. Among the other
types of problems, excepting formats tor parts ot book, the trequency of
occurrence was fairly unitorm  The problems, formats for parts of book,
occurred wWith much less trequency than the other types. Two of the problem
types, tormats for parts of book and formats for language and special
materials, occurred only within the textbook format area.

Table 5 presents a more precise breakdown of the time required to
solve the difterent types of short-term, group judgment problems. The
data were fairly straighttorward and showed that 82% of the problems could
be resolved 1n one year or less, 14% could be resolved 1n one to two years,
and only 4% required two to three years-

Table 6 presents a more refined breakdown of the time required
to resolve the short-term, group judgment problems which required additional
work. As in Table 5 most of the problems, 79%, could be resolved in one year
or less, 14% 1in one to two years, and 7% 1n two to threce years. Table 6
also shows that the problem types, problems of symbols and rules, formats
for parts of book. formats for page variations, and formats for language
and special materials, require, almost exclusively, only one year or less
to resolve.
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in crder to make these times mesningtul 1n terms of manpower needed,
the date in tables 5 and 6 were turther evaluated tor number of man-years
required  This analysts assumed that the necessary manpower would be assisted
by groups of persons expert in.the problems being considered. For the data
n Table 5 1t was decided that all ot the one year or less problems could
be resolved by one person in one year  The other problems in that table
would take one person approximately three years  From Table 6, tiguring six
weeks for each of the one year GJER items and tour weeks for each of the
one .year GJLA ‘tems resulted n approxwmately 10 and 3 man-years, respectively.
The other 1tems 1n these categories and "n the two other categories, GJOS
and 5JCD, would require one person three years for each kind. The total
tigures tor each of the dirterent types ot p-oplems can be found in Table 7.
Altogether they amounted to 29 man-years.

Because the large number of short-term problems required such an
extengi1ve amount. ot work, priorities tor attacking the problems were needed.’

Table 7

Number or Man-Yeérs Required by the Ditterent
Short-Term, Group Judgment Problems
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Priorities needed to be established tor the solution of the greatest number
of problems within the shortest pervod ot time An exam'nation of the tables
indicated this objective could be realized by selecting the problems which
(1) vnvolved group judgment, (2) appeared i1n the tewest number of areas, (3)
involved the least number of approaches and (4) required the fewer number

of long-term etforts  Four types of problems appeared to fit these criteria.
Their presentation order 1ndicates the order in which they should be studied.

a) Formats tor Language and Special Materials
bj Formats fur Parts ot Book

¢) Problems of Symbols and Rutes

d) Fformats for Psge Variations

In order to determine the amount of time required to resolve only
these four types ot problems, Table 8 was prepared. This table is merely
an amalgam ot the data on the tour types ot problems found 1n previous
tables.
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It shows the tour types ot problems classitied by methodology
and refined sclution times. In all there were 151, problems. Fforty-three
percent were GJ, 26% were GJER, 24% were GJLA, and 6% were GJOS. There
were no GJCD problems Ninety-two percent of all the problems could be
resolved in one year or less given the sutficient manpower

To determ1ne the manpovier needs for these data calculations similar
to those pertormed for Table 7 were made. The calculations indicated the
cne year GJER problems would require four and one-half man-years, and
the one year GJLA problems would require approximately three and one-half
years. All the rest of the problems would require around three man-years.

The total for the four categories of problems was approximately 11 mar-years.,

Table 8

Resolution-Tiume Estimates for Four Categories of Problems

iy St oy e oo it gzmasseome Y e tmmm o v S e bt i SSSPAT T B ¥ttt e i
S tasd

1 GJ ~GJER GILA GJOS GJCD

Problem Types 1 2 3 1T 2 3 1T 2 3 1T 2 3 T 2 3
. Formats for

language and oo

special materialsi 22 5 1 5 1 1 2

Formats for parts .

of books , 5 2z 4 1 2

Problems of

symbols and '

rules 103 4 ] 7 ! I

Formats tor page .

variations 22 2 25 ] 21 4

Totals 59 7 38 1 2 34 2 {9

i i




18

Conclusions

The conclusions are described i1n three parts. The first part
deals with the preliminary conclusions which were prepared for and reviewed
in the tinal evaluation meeting. The second part 1s the report of the
deliberations and conclusions of the evaluative groups- The third part
contains conclusions based on turther analyses suggested by the evaluative
groups as well as other final cons:derations dictated by the study.

Preliminary Conclusions
.

These conclusions were derived from the generalized problem summary
and the tabulated results. They were of three types: (1) those concerned
with transcription .policy and background, {2) those-concerned with the
results of the classification of methods and time, and (3) those concerned
with future work on the codes.

Some ot the conclusions were based on an examination of the items
n the problem summary One problem of considerable 'mportance which arose
in a number ot the areas had to do with the development of an overall
code which would embrace all the areas. It was suggested that characters
used in such a code might be three dots high with a2 variable base, 1.e.,
a character could be 2, 3, 4, or more dots wide. Such a system would
permit thousands of symbols to be distinctly coded. This system will sub-
sequently be called an integrated code.- Obviously such a consideration
would have far-reaching consequences, and the project staft needed guidance
from the evaluative groups before making tinal conclusions.

The prelnm nary conclusions will be lTisted by number as they were
for the evaluative committee.

1) There are some relatively basic 1ssues and policy matters
contained in the general considerations section of the report; e.g., incon-
sistencies and ambiguities within and across codes or the issue of 150-
morphism versus divergence  These 1ssues need to be resolved at the very
beginning ot any tiuture work on the codes:

2) Betore any loung-term research efforts are begun the question
of whether or not to develop an integrated code shouid be resolved.

3) A massive, short-ternm {three-tour years) research assault on
all of the problems ot the braille codes 1s not & feasible approach  ior
one reason, there are 100 many groblems. For another, the study and solution
ot many problems 1s sequentiai in nature and must of consequence be spread
over a number ot years

4) Because of the long-term, sequent:al nature of a large number
of the problems, the code work must necessarily be ot a developing character
resulting in successive approximations to the most readable code Further -
more, since language and new nfarmation are constantly evolving. code
development and research w»11 probably never cease.
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5) There are a large number of problems that can b2 solved through
expert discussion and agreement within a relatively short time. Work in-
volving the judgment of groups of experts could be 1nitiated 'mmediately
and with a sufticient number of personnel most of these problems could be
resolyed 1n approx'mately three years.

6) 1n order tor any long-term research program to be initiated

and successfully carried out, & responsible organization must be set up
or identified from existing organ17at1ons

Summary _of the Review ot the Project by the.Sponsoring Groups

The conclusions listed on the previous pages were reviewed and
their 1mplications discussed at a Joint meeting of the Braille Authority,
1ts Advisory Council, and the project statf held at the American Printing

House for the Blind (APH) on 20-21 January 1972. Those present were Mr. Bernard

M. Krebs, Mrs. Maxine Dorf, Miss Marjorie S. Hooper, Mrs. F. J. Mann, of the
Braille Authority; Dr. Berthold Lowenteld, Dr. Natalie C. Barraga, Mr. Robert
S. Bray, Dr. Charle¢ E Hallenbeck, Dr. Robert W. Mann, Miss Lorraine P.
Murin, Dr. Abraham Nemeth, Dr. Carson Y. Nolan, Miss Josephine L. Taylor,

of the Advisory Council; and Mr. Finis Davis, Vice President and General
Manager of APH. The meeting started with a description of the procedures
used 1n the study, a review of the tindings, and of the conclusions drawn

by the principal investigator The principal 1nvestigator then presented

the group with the following list of questions tor possible discussion.

1. Are the conclusions warvanted and do you agree with them?

2. 1t there s agreement, what should be done about resolution
of the problems? Specifically,

(a) Should the development of an integrated code be consideread?
Should a feasibiiity study of the integrated code be

formulated?

(b) What are the wmplications of studying the 1ntegrated code
on the resclution of the short-term problems by groups of
experts? Should a research program be developed for these
short-term problems?

3. If a research program i1s set up for studying either or both
the integrated code and the group judgment problems, what should
be done about the following?

(a) How should the program be organized and administered?
{b) Over how long a period of time should the program extend?
{c) How should the program be stafted?
(d) Where should the staff and facilities be housed or located?
(e) Who could sponsor or fund the program?
(f) What role should be played by various organizations
- involved in work for the visually handicapped? Mr. M. Robert
Barnett expressed interest in how the American Foundation
o tor the Blind (AFB) could help or contribute to the project
[ERJ!: and future code work.
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4. Whst fiy-ther analysis shou'd be done to the data?

5 Are there any other 1tems of inte-rest or concern n the
prob'em summary. classificat-on of methods, o¢ the overall
project which should be discussed?

_greement with the conclysrons  While there was cons’derable
discussion and 5 number of quest.ons rsised concesning certain aspects of the
ronclusions. in genera! the gvoup agreed w'th the proJect stafts' appraisal
of the meaning of the <esults of the study The project statf was requested
to attempt 3 mwore deta®led breagkdown of the data than wac available in

Table 1. What the group wanted was an actu:l count of the problems in .

the generalzzed problem ':st and more .definitive t:me estimates ot the
short-term pfob1em< It was telt that this addit:onal 'nformatron would

be quite va'luable in the ass‘gnment of priorities and the estimation of
future project costs

Future research efforts  The g-oup agreed that & broad scale research
effort to resolve braitlie problems should be mounted Immedrately. an
intensive attack should be made on the sho-t-term problems of the present
codes that were judged solvablie through group concensus  Concurrently, an
attempt should be made to exp'o<e the possibilities for long-term development
of an integrated code and to develop resources tor research on the perceptual
problems 1nvolved n non-l:near tactrle displays

Overal! stimulat-on and mon1tor’ng of the research. It was agreed

Authority and its Ad\’so y Lounc*l s1nfe a continuing body was needed tor

this purpose. The possibiliiry of comb'ning the mewbership of both these
groups into an American Bratlle Councii (ABC) for this purpose was discussed
Tt was suggested that the Nationa! Braille Association might also be 1ncluded
in the ABC membership It was agreed to explore the formation of the ABC with
the sponsoring bodies of the Braslle Authority, the AEVH, and the AAWB

Development of an :ntegrated code. The group discussed the potential
of an effort to develop an 1ntegrated code whith would cover all the areas;
literagry. mathematics. science, mysi<. and computes notation. The latter
specific rcodes would a'' be subsets of a whole. An integrated code would
require that e2c: construct be fepresented the same way in bva11‘e 'egardless
of subject matter

The group fe't that development of an integrated code should be
thoroughly explored 't was agreed that the most fruitful approach was !
use of a varrable base cell. th-ee dots high !f th-ee columns were ulti-
mately used this would y-e'd 512 possible contrgurat:ons, or *f four columns
were uysed, 4096 d fterent confiqguratrons would be possible The group was
in agreement that anr expanded code of this natuse could retain most of the
elements and meanings of the current literary code.  The code should be
compatible for computer translation
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The agreement of the group to pursue this investigation was made
in full understanding of the many problems that would insue from a major
code change. Problems discussed included the facts that all of the current
codes, excepting the literary, would be rendered obsolete, current manuals
would have to be rewritten, the braille consumer .would be faced with the
necessity for considerable relearning of codes, th's country would be out
of step with the rest of the world. and present writing devices and em-

‘bossing equipment would have to be redesigned.

It was belteved that some of the initial teasibility studies
should concern cell legibility. it was pointed out that while an ex-
pandable cell offered greatly increased possibiiities for diverse braille
characters, 1t was not kncwn at what degree of expansion perceptual
problems might cccur. Successful outcomes ot the cell legibility studies
would lead to work on the integrated code. This latter task was perceived
as quite-a long-term activity-

Sites tor the teasibility studies were discussed- APH personnel
expressed a low level of interest i1n this research. It was agreed that the
best site might be a university based department of psychology. Discussion
of possible sources of tunding tor these activities pointed up the severity
of the problem ot tinding adeguate tunding tOr research of this nature under
present conditrons Private organizations were constdered the better
possibilities,

Resolution of short-term problems by groups of experts. One major
finding of the study was that there appeared to be & very large group of
problems which could be resolved tn a relatively short time through expert
consensus . This 1s the traditional method of code development and definition
followed by the Braille Authority through use of 'ts subject matter
oriented committees. The group was 1n agreement that efforts should be
made to organize an intensive etftort to solve these problems. Research
funds should be sought to support & central site tor such development and
to pay expenses and honoraria to expertc lt was felt this work should
start immediately.

The present list of problems would need further breakdown and
specrtication before thrs could occur. It was stressed that expert groups
participating in the program should represent all bratlle users, young
and old consumers, educators, volunteers, publishers, code experts, and
subject matter experts. \lWhere necessary group judgment should be validated
through short-term perceptual research.

Site and organization tor the short-term research. A number of
possible sites tor locating the short-term research etfort were discussed.
It was ultimately decided that this should be based at APH. This decision
was strongly influenced by APH's role as the nation's otficial supplier
of textbook braille. 1ts continuous program ot research, and 1ts previous
involvement in the solution of these kinds of problems,

It was suggested that APH write a proposal to obtain funding for
Q the research. The gencral plan for the research was that 1t would consist
ERIC of a strong intensitication of the methods used by the Braille Authority
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over the past decades n that groups of experts would be set up to deal

With narvow problem areas  APH wolld provide a small statt to nclude

a project director and sssistants as well as space to house this staff

and provide tor small group meetings. The task would be to organize,
schedule, monitor, and guide the small expert groups as they attacked

problems in their areas  Outcomes would be assessed and integrated across
code areas Where necessary other APH research staff might provide short-term
perceptual research support to validate small group decisions.

Funding ot the short- gggm_gggggggﬁ Among possible tunding sources
discussed were government agencies such as U S. Otfice ot Education,

Library of Congress, National Eye Instrtute, and Soc:al and Rehabilitation
Service and private agencies such as the Seeing Eye Foundat'on and AFB.

It was thought that APH'c propocal should be 'nitially submrtted to Social

and Rehabi¥1tatron Service for a three to rtour year project.

The need tor intermediate tunding to support the Braille Authority
and 1ts Advisory Council as well as any inter'm research they might conduct
was rarsed. Dr Lowenteld and Mr Bray agreed to approach the AFB in this
regard with the Seeing Eye Foundation held as a possible alternate. These
funds could alsc be used to tinance activities ot the ABC 1f brought 1nto
being- [t was estimated that $20-24,000 would be reguired for one year
of interim support

Speciai _iegisiation ad & _source of ftunding. The group explored the
possibiiities ot attanning sp801al “tederal 1eglbldtlon to provide tunds tor
braille code research as well as research n other areas. In response to
group queries, Mr. Davis of APH agreed that this was a distinct possibibity,
but strongly urged that such ettorts do not intertere with administration
ot the present "Act to Promote the Education of the Biind." At the urging
of the group, Mr Dav1is agreed to explose the guestion of legislation with
the Board of Trustees of APH and report the results of this exploration to
Dr. Lowenfeld.

Research on non-linear displays- [t was agreed that non-linear
displays such as maps. charts. and diagrams present a special research
problem. Little 1is known about basic processes involved in their perception.
Knowledge of these prccesses is critical tor development of mproved designs
which will be maximally legible. Research in this area must of necessity
be long-term becsuse the range ot problems s broad and many solutions must
be sequential n nature

The group stongly urged increased research eftorts 1n this area.
Dr. Nolan and other group members reported theilr failure to interest uni-
versity based psychologists and others 1n this research area. [t was
reported that APH had the only full time longirtudinal program ot this kind
consisting ot 1 5 persons. The group urged this ettort be expanded.

The probliem ot tunding basic tactile research was discussed. It
was commented that requests tor funding this kind of research often falls
between "cracks" in the granting programs ot tederal agencies. Private
agenclies were suggested as the best source of tunds for this purpose.
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Final Conslusions

The tinal conclusions were principally concerned with the 1mple-
mentation of the recommendations of the advisory groups concerning future
work on the short-term, group judgment and related problems. Specifically,
the advisory groups recommended that 1mmediate efforts be made to procure
funds for resolving these problems. To do this, more information was
required about problem priorities and estimates of time and personnel needed .
Information relevant to these factors can be tound n tables 4 through 8.
Conclusions based on these data were the fol! wing.

1) There were four categories of problems where work could be
started immediately. They were:

a) Formats for Language and Special Materials
b) Formats for Parts of Book

¢) Problems of Symbols and Rules

d) Formats for Page Variations

Their arrangement from top to bottom represents the order 1in
which the problems should be attacked. Work on the other categories
of problems would yield less immediate results. However, these other
problems should not be i1gnored completely, but should be evaluated within
the categories for priorities of individual items. This would be especially
true of the general considerations category which contains matters of policy
and philosophy of transcription which should be evaluated at the outset.

2) There were three areas where most of the short-term, group
judgment problems were tound -- textbook tormat, music, and mathematics.
This was also true or the problems solvable by the other methods. Hence,
future work should nclude a specialist from each of these areas.

3j) 1t was estimated that work on the four categories of problems
would require approximately 11 man-years. Using three people, one from
each of the areas mentioned in ttem two, would mean that these problems
could be resolved in approximately three and one-halt years.

These conclusions will provide the bases for an application for
funds to pursue the resolution of the problems which are short-term and
have the more immediate payoff. This means the work begun 1n the Braille
Codes Pilot Project could be continued without much loss of time. It does
not mean that the other more long-term problems would be i1gnored. They
simply require more resources and structure than what can be provided within
a reasonable persod of time. Moreover, it work is begun on the short-term
problems, part ot the efforts of those i1nvolved can be devoted to planning
and seeking the resources necessary for the long-terin problems.

One ot the grave difficulties confronting work on the long-term
problems 15 the absence of reliable information about the sense of touch
or tactual perception. In the late 19th century Wilhelm Wundt studied the
perception ot dot contigurations and determined that the braille cell was
optimum 1n terms ot number and form (Burklen, 1932). Since that time,
over 100 years ago, very little additional intormation abutt the touch reading
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process has accumulated which would permit principles and standards to

be established ftor the production and reading ot tactual materials.

Thus, it cannot be expected that all of the problems of the braille codes
are going to be resolved 1n a short time simply as a result of the appli-
cation ot a large amount of money. Needed are the interest and capabilities
for doing tactual perceptual research. o

Summary

A feasibi1lity and planning study was conducted on braille code
problems 1n five areas. The areas were textbook tormat, math and science,
music notation, computer notation, and meps, charts, and diagrams. Pro-
blems in each ot the areas were identified and defined by committees of
experts. The problems were analysed and a determination was made of the
methodology and amount of time required tor their resolution From the
analyses 1t was concluded that a massive, short-term research asault on
all of the problems was not feasible. However, a large number of problems
- were found which could be resolved w'thin three to tour Jears., The basic
strategy for resolving these problems was group judgment or consensus.,

The number of persons needed for the effort was three to four. An
application for a grant to study these problems was prepared.
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Appendix A

Member<s of Committees in Each of the Areas of Study

Textbook Format

Mrs W. D Farnest, Jr., Cha rman,
Foreign Language and Treasurer, NBA,
New Jersey

Dr George V. Gore, '!{, Professor
Special Educatron, Mich'gan State
Unrversity

Dr Evelyn Rex, Professor Specia! Ed.,
Mlingig State lIn-versity

Mr  Fred Sincla-r, Concyltant n
Fducation of the Visually Handicapped,
Californig State Dept of Education

Mr¢. Theodore Stone, Member Rraille
Authority, Textbook Format Advrsory
Committee, Johanns Bureau for the
Blind, I'14noisg
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Reports of Committee Endeavors in Each of the Areas.
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Qutcome

Qutcome

Outcome
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ot Endeavors
of Eﬁdeavors

of Endeavors

Appendix C

ot Textbook Committee .
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of Math and Science Committee -
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of Maps, Charts, Diagrams Committee

29
47
58
72
83



29

Brai1lle Codes rriot Prygect

Qutcome of Endesvors gt Textbook Committee

~

. General Considerations
A Format

. Problems in the textbook area revoive primarily around tormat
practices and rules

2. Editing 1s principally a tormet probiem, and editors and
transcribers va‘y 'n thelr knowiedge ot the code and their
practices ot tormsting.

a) Thirs vgriation 1¢ also true ot teschers and hence educatignal
tactors Q¢ consideratrons bewtme tnvolved

bi  Shou:d (opy be rea-canged O0r tn uyther ways moditied tor
reasgns 0f logic, orgen'zaton., ¢or other meaningtul con-
s'derations. Under whet conditions cou'd the copy be
a'‘tered

-+ 3. Formst technigues and ruies shouid be togked upon only as
guideitnes which may change with tuture deveigpments

¢i Proutices and ruies shou-d be kept current with changing
print préstices. '

bI Ms'nteining Currentness s ¢gn Ongoling process and requires
(Cnt.nugus MONn:toi1ng of print énd iiaisen with print
pub’ishers.

¢} An attempt <hould be made t0 determing the tectudl meaning-
tyurnets ot chsenging prnt practires.

di Ame--can P<inting House for the Biind has recently compieted
o 970 asddendum to the Code o! Textbook Fourmats and Techniques.

B. Considerat 0ns 'mo'ving the examinalion ond evo’ustion Gf the
practiies and ruies of the present itterary and textbook code.
1. Scme ot fthe symbolism mey be deleted bul new peanings should

not be o:3zigned 10 the cheracters tormer iy used.

2. An ettg-t thouid be made to e:Hmingle 'nuonsrstencies within
snd &7 :08% codes, e.g. thoste tound ogng <erton ¢ontractions
whose use '3 dependent upon sylisble division andsgr pronundta-
tron, ond those 10¢ wh:ich ditterent (haractlers hgve the seme

[:RJ}:‘ mean:nyg 07 vil€ verss.

Aruitoxt provided by Eic:
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3. Cons:der the resolution of ditficultres caused by requiring
the young :=hild to tearn difterent forms ot the same word.

a) Determine ieves of 'ntroduttion and trequency Ot GCCurrence
of contraltions, cbbreviated words,etc.

b1 Consider grade level Qdeellnes for the intcoduction of
contractions.

¢} Would the use of ungraded text material attect introdutt on
and guideltines.

Space saving 1% po ionger the :mportant consideration that it once
was and now greater emphasts shouid be placed on the readability
of brailie

In msking ond ¢ons:dering rhanges in the code, t6rmats, rules, etc.

't should be kept in mind that research has indicated that the
unmt of recoygn*tron n reading bregi1ile 15 the individual character
and thet &'} 0t the chavacters 1n & word must be sensed 1n ¢
spatial-temporot sSequence. in these respects braille reading 1s
dissmmilgs to pr:nt resding.

Should the user ¢t books be considered in transceibing and should
Separote ruiet 0 gutde:ines be deveioped, perhaps, t0r teechers
and students :

1. Shou'd s g-ade ‘eve! tactos be considered in conjunction with
the tronsc-:ptron of bouk:

2. Should teachers edit the bouoks berore they ate LronsCribed.

3. Wwhen pertect:ing the code should attention be yirven to the tact
that pub*ic schoo: children otten have no one evailable to
‘nte’pret symbols, tormats, ruies, ete.

4. Shou:d there be two ‘eveis 0~ grades ot braille, one for the
multt-handicspped 0r vreta-ded and one 10r the éverage visuolly
handicapped, v:z. gade i '/2 ond grade 2 tor the respect:ve
gv‘OHpi.

Shou'd spec a* symbo's and symbols of other todes be 'i1sted in the

front ot the bock on the stsumptron the resder mdy not know these
symbols. :

'. Wwhat shou:d the transcibers do 1t they don’'t know the other
LOdeS -

2. Wou'd it be possibie to determine the most common'y used speciai
symbols by grade ievel.
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3. On the assumption the reader knows the other codes could Just
a transcriber’s note be used specifying the other codes which
appear 1in the book Should different types or levels of books
be treated differently.

It 1s generally accepted that transcribers prefer not to have to
decide the resotut:on of amb‘gultle: and the determination of format
nasmuch as the transcribers annually produce more titles than any
other organization this considerat:on shouid be central to any fu-
ture work on the codes '

Computers are playing a more important role in the production of
braylle and tuture work on the code shouid be focused on this development.

Problems 1nvolv1ng symbology-

A.

Should the seme sign be used for parentheses in both the llterary
and math codes

Should all numerals be 1n the lower part of the cell Just as they
are i1n the math code Thos practice would necessitate the use of
a spectial ndicator to distinguish the numerals from punctuation.
What could this sign be.

Should some of the infrequently occurring eiements of the code be
deleted on the basis they detrsct from readsbiiity and do not save
much space.

Could some provisions be made to eliminate floating dots, the con-
dition in which the relationship among dots 1n two Or more ceiis
makes the tevel of some of the dots difficuit to determine. Would
the grade level of the reader aftect the readability ot these
configurations.

Contractions - the'r use according to the rules 1nvolves many
exceptions and i1nconsistencies. Should their use be reviewed,
and should an effort be made to eivminate the exceptions and
nconsistencias.

1. Should they be used wherever they occur 1n the word. What should
be done when their use leads to confusion about the meaning of
the word.

2. Should some conditions be fixed for their use i1n prefixes or
suffixes or syilables. Here, some of the rules are ambiguous
and should be clarified.

3. Should usage be the same for all types of words and content.
Short-form words - their use involves many 0t the same considerations

as those for contractions above. Why should uxCeptions to their use
be made on the basis of commonness, pronounciation, spelling, etc-



32

1. Should some ot the short torm words be eitmineted because ot
their i1nfrequent use.

2 Should other short form words be sdded to the code.

G. Abbreviated word torms and measurements - shouid their use and rules
be reviewed

V1. Should some of the tgorms ot measurements be eiyminated because
of limited usage, e g shitiing, stone

2. Should new abbreviations be added ond ¢ stondard li1st devised
Would a speciat d:ctionary be desirgble

-

3. Should grade leve! considerctions be made regarding their use
H. A new sign s needed tor the interobang symbo! .

I. Symbo's and rules are needed tor other ond riewer praint strategems
which are constently beiny deveicped.

111 Problems of tcrmating

% Is the proposition fdctuai that most braille readers prefer ail macertal
flush with the left most margin because 1t 15 Moce accessible and di-
minishes search time

A.  Cover 'dent tication, title payes, notes, appendices, ond 1indices-
1. Constiderations 1nvolving the ccver rdentification of books.

a) Where on the cover 15 the best place to tdentify or title a
braille votume.

b) Where would the t'tle be most accessible.

¢} in which direction should the title run - horizontaily or
vertically.

d) What tnformetion shou'!d be nciuded ¢long with the title.
Could the Arabic numera's be substituted ror the Roman for
the volume number on the binding.

e) ShoUIG there be difrerent woys ot t1tiing books produced by
press Or pubiishing houses and those produted by transcreaibers.
Guidelines are needed for both braille and print title pages.

f

2. Title pages-

a) What would be the best fcrmat for title pages. Where
should méterial be placed on the page. Should 1t be
left-Justrtied.
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b) Should different items of information be included for
different types of material, e.g. the initial letters of
words contained in a volume of a dictionary.

Notes of all kinds, including marginal information and glosses.

a) Couid notes be classified as to their kind and function
and should they be treated accordingly. Particular attention
should be given to the notes of plays. ‘

b) Should ‘their length and number enter 1nto how they are
classitied.

c¢) Are the rules governing the use of footnotes for foreign
language {(section 5, T.f.) adequate for all prose material.

d) Where should the notes be placed - next to word, at end of
line, at end ot sentence, at end of paragraph, at bottom
of page, at end of chapter or secticn, in back of volume,
in back of book, 1n separate volume.

'e) Could their classification determine where theylare placed.

f) How can they be referenced or indicated.

1) How can the reader determine which note goes with which
indicator - by number:ng, by repeating word.

1) Under what conditions should the two prccedures be used.-

i11) Should there be different ndicators for the dvfferent
types Ot notes.

g) When reterencing material should the Arabic numbers be sub-
stituted tor Roman numerals as the code recommends.

h) What should be the order of presentation of footnctes and
glosses when both are coplous

1) What are the conditions on which the orders are based.

11) Where and how should the pages be numbered when the notes
or glosses are continued over several pages

1) Where and how should the author's nitials or other
reterences be placed and indicated when they are tound be-
low and to the right ot a passage or verse and somet1mes
preceded by & hyphen or dash.

Indices

a) Are they 1n their most readable torm.

b) Should the words be fully capitalized or 1talicrzed
when they appear as such 1n print.
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¢) How should they be pagineted - {see pagination lii C 3}
What should be done when o volume starts in the middle of
a page. - :

d} What shouid be done wrth subheadings How should they be
'ndented  iSee Runovers, i1 A, Math and Science Area)

e} Should a standard termin0iogy be deveigped tor the charac-
teristrcys of braille and the rules of tormat, etc. to be
used 1n manuals and texts dealing with braitle.  Should only
what 's used in the ottici1al code book be the standard.

Where should appendices and materiai, which 1% referred to

and needed 1n the text but wh ch 1s ordwnarily found n the

back of the print book, be piaied in the braille book - within

the volume where the reference 15 made, at the back ot the braiile
volume, in the last braiile volume, Or In & supplement.

a) Should 1ts location be cGntingent upon the significance
of the material

b} Could such meterial be classitied according to ditferent
types  Should si1ze or amount of materiai determine placement.

¢} What shouldkbe done 1f the material 1S reterred to re-
peatedly throughout the text

d} Could guidelines be deveioped to indicete how suth meterial
should be handled.

Should there be more brailile expianatory material 1n the
glossary sections of books.

Pagination and other dé51gnata

1.

Should the title of & book appear on every page.

a) Should 1t be spelled out or only 1mitialed or aBbreviated.
b} How should 1t appear, W\tH or without cap $1gns-

c) Where on the page should the title appear.

Where and how should the braidle and 1ink page numbers be
'ndicated. :

a) Where on the page wouid the numbers be most accessible.

b) Should the 1nk print page number appcar at the top or the
bottom of the page with the braille number opposite or adjacent
thereto. Should the numbers be on the right hand side of
each page
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¢i How should the numbers be ‘ndicated when the nk page
stnops somewhere within the brgille page

d) How shou'd the pages be numbered when an article, e g
biography, 's tnserted between the pages of & text
Could the phrase, "cont:nued on pege $0 and s0", be used

3 Numbered and lettered !:nes inciuding those which are to be
counted o¢ otherwise reckoned

a; Where should the numbers be plgced, and how should they
be indented and spaced.

b) In the Bibie the priat number1ng practice varles, should &
standard practice be developed tor brallle.

¢) When lines are lettered should the letter sign be used
C. Systems of pronountiation, pronounciation marks, and punctuation

1. In the 1970 addenduin to the Brailte Format and Techniques
manual dtacsrtice’ notatron has been worked out for tive new
dictionaries - Webster, New Worid 1970, American Her1tage,
Random House, Funk & Wagnoil, and Scott-Foresman.  Should
these systems pe evéluated

2. What 1s the purpose 0ot having three types of stress signs.
Are they all needed

a) How do these signs atfect the readab)iity ot words.

b} Is there 8 grade level tactor invoived in their introduction
and use.

¢} The conditions tor using these s$igns needs to be claritied
and specitied more ¢1gidly

3. What should be done with diger1tic Markings appedr ing 1n; -
spelling books which are ditferent trom those provided ih the
code. Mark according to and reteren.ing new code revisions.

a) Should specral signs be provided and noted-

by Should ones trom the cude be used.

¢) Should specia: symbois be deiineated 1n & standord way.

d) Occasionally phonetic énd dracritic signs are used together
which means that the same s1gns having different meanings

are being used 'n the same word

[ERJf:‘ 1i Would the use ot a spectlal indiuetir resOive this probiem.
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11} Could warning statements or notes be used to differentiate
Oor specity the different systems that are used and how
they are used.

Should the division and hyphenation of words at the end of a
line be elimtnated. '

a) How much space 1s saved by the use of the hyphen.
b) Does use af the hyphen affect readability.

¢) The hyphen 1s not used 1n the literary braille computer
translation program.

d) Should'a word be divided and hyphenated at the end of a pagé:

D. Plays, poetry and toreign languages.

1.

2.

Plays

al A standard method of representing should be devised..
Should the standsrd method be related to the type ot play.

b) wWhat would be the best way ot differentiating actors‘parts,
stage directions, and stage settings.

1) How should the ditterent actors pacts be represented.
How shouid 1t be indicated that a second speaker 1s to
complete a iwne

1) How should stage dirrections and setting: be represented.
Where and how shou!d they be piaced. How should they
be designated

“111)  Where shouid notey be placed relative to their reference.
How should this situation be treated where the notes are
copious- {See [ilA 2) o

Poetry

a) what s the best way ot presenting poetry. Should a
standard method be devised.

1) What should be done with poems having unusual formats,
e-g. shaped like g tree, or the work of E£. E. Cummings.

11) If the print format 1s not tollowed how could the
appearance or structure of the poem be indicated to the
reader. Is 1t necessary to show this.
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111} Should o transciibers note be used describing the
structure ot the poem

3. Foreign languages

a) All itanguages tor which drovile notation 15 avatlable
need study ot thetr symbology and its use. 'Review should
be méde of M. Loomis Standard English Braille in 20
Lessons, 1947, tor her treatment of dccent and diseresis
signs 'n toreign ifanguayges

bl Tronscribes should be cunsuited about tforeign -idnguages
because there are ditrerences among them 1n the way they
treat ambiguous 6r probiem situations.

¢) In print language texts much of the material 1s presented
spattally - how should 1t be done 1n brarile.  Some guide-
Innes 7or certein brariie representations can be tound
n the g«ammar section of the Textbook Code snd need to
be c¢ross-referenced _

d)  Should notation and ru'les be developed tor languages'for
which prov:sions are not presently avollable, e g Portugese.

e) In developing materiai tor tgre'gn languages 1t should be
kept *n mind that the transcciber doesn’t necessarily know
the language with which he 1s working

f) It s the attitude of many that English braiile and foreign
language braillie shuu'd be kept separate, 1.e., special
provisions for each.

y

v} In changing or shitting trom English to a foreign
language, € § In o yromma‘ book, there 1s nothing to
indicgte the thdange, which Situatton s confusing to
the reader

11)  Should some symbo! be used tor this purpose. Could the
italics sign be used 1. zhouw the c¢hange of language-
it 50, whot wou'd be c¢une with meterigi that 1s already
no1tgiics.

1'v) Mo-e provisions on the use ot 1talics 1n these situations
are needed in the 1f msnugi

9) For the transc-iption ot tGreign words bratlie, grade | 15
used whiie the othesr c(haracters represent accent and sounds.

., 1} The breille phonetic code contticts with bratlie dccented
“ letter signs of toreign languages - ¢ould this situation
o : T be remedred.
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"1} How shou!d intlecttons within and between words be
represented in toreign language trenscriptior  For
‘ules on intlectron between wo-ds the toreigr ‘anguage
section ot the TF manusl needs to be cross referenced
with the speech 1nstruction section.

113) Should the siash, which ordinarly=fas no space on either
side, be gsccompanied by spdces it 1T appears so 1n print.
In Spanish and itation the sign tor the slash also
represents tne .owel sound 1 gcute  Could the dash
be used instesd of the stash symbol :

vy in toreign languages 1taeii¢ized voweis mean that the
vowel s stressed, however the § aiso 1S5 frequently
italycized which :ndicates 1t carries the "z" sound.
How ¢hou'd these temns be represented in bralile where
there 1¢ o specal sign tor stress dnd & sign tor 1talics.

v) In ltaltran aguute symbois tor the vowel:s are needed

vij When the text 0 mo:n pPart i> in vne language and 4
toutnote Or rererence is In gnuther should the dcceent

31gns ditter tge the same wyrd :n the gitre-ent languages. ™

h) . The digrests 1t 'n F-enth Textbook Forinol dviegediy s
contused trequenty with the mec-¢n.  What could be done
to et:mingte bty <ontus un

1] When most ot the wo:ds ot ¢ sentence are :n Enyglish what
shouid be done when to, 'ntg, 07 by comes betore a toreign . °
word Shouid these prepes 1ions be cantracted or written
out and should they be praced aajscent to the toreiyn word.

31 .n German on'y the 1:-s1 .etter ¢t nouns 15 cep:taliced
and the doubie cep :ign ¢ not used - capite'rzation serves
as an earms-k When toi:0winy the ru'tes for tities and
using doub'te (eps, whot shoutld be done to distinguish words
Capiteirzed within the titie’

k) In the TF meousi «gu:d the words "in the entry” be tnserted
atte "used” in the t:r:t tine and the cvion ond defint-
tion be added t¢ the exempies to Clarify that 1tem.

') On the titte paege ot tureign language books the t:tle uses
the special symbols ot the ianguage but the rest ot the
information - author, publiisher, etc is in Englich
Is this o desirgble practice - 1Low shouid the-titie page.
1tems appear.

ERIC

Aruitoxt provided by Eic:
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m) In Spanish the opening and closing conversation signs are
confusing. In print 1t 1s a dash. The braille sign
misleads the student and violtates the braille rules when
used adjacent to a period  What should this sign be?
Could 1t be a dash the same as 'n print. A rule 1s
needed specitying that the Spanish custom of not using
a closing conversation sign should be observed by
transcribers.

n) In toreign language should the division of words and-
hyphenation be treated ditferently from the practice
of English braille To what extent chould the toreign
language tormat be followed compared with that of ’
Engtish braille.

E. Print devices tor emphas’s

1. Headings, capitalization, lines above and below, color,
~~ etc. are means Of emphdsizing Or distinguishing material 1n
texts. What should be done with them 1in bratlle.

a) Should the transcriber have to determine whether these
devices are only commercial artitices or meaningtul to
the text

b) 1In resolving these problems a central consideration should
" be the ditferences between working on plastic, paper, and
metal.

c) Transcribers usually delete as much of these devices as
possible - Should there be conventions for this.

2. What should be done with italics and the 1talic sign. The
Braille Authority has been asked to eliminate this sign.

a) Its use requires a subjective judgment of what should
be ‘emphasized or distinguished.

b) There 15 alsc the matter of when 7t should be introduced
1n Braille. : T

c) What eftect doés 1ts use have on the readability of braille.

d) Could more meaningful objective conditions for 1ts use
be established

3. Double caps - In ink print there are three types of caps -
should these be renresented 1n braille.

a) When should they be used or not used = Should some
o other proceduze be used tor directing dttentlon to the

' IERJ!:‘ material.




40

b) When a considerable amount of fully capitalized material
appears within the text should some symbol other than
the double caps before each word be used. Could the
1talics principle be used.

¢} How nluch space should be saved for varying amounts ot
material using double caps as opposed to. a symbol
preceding the capitalized mater:al.

Underscoring  What 1s the best method - dots or smooth line.

a) Should spacing between undertine and material be considered.
What s the optimum spacing between the line and the
material above and below.

b) ls there a grade leve! tactor involved which 1s related
to spacing

¢) Should 1talics be used instesd Gt underline. Under what

conditions should the 1tol1cs s1gn be used- When should
the switch be made

Paragraph headlngb - mater1al on headlngs needs review and
clarification I

a) Have toc many distinctions and provisions been made for
the different torms of headings, subheadings, etc-
Could this matter be s:mplitied.

b) Should-a line be skipped before a heading to emphasize
charige 1n topic

c) Could the drtferentiae tor the various types of headings
" be specified - Should the treatment of these types be
standardized or only kept cons stent within & text.

Colored type - tts use s on the increase considerably.

a) What should be done w'th colored print - should it be
coded, or boxed or underlined, etc.

b) Should a judgment be made about whether the material 1s
mean'rigful or reterenced in the text or whether 1t 1s
merely for eye appeal, and then treated accordingly.

c) What should be done with colored sections of books.

d) What should be done when ditterent shadings of colors
are used for different purposes.

e) Should different constructions be developed for ditferent
s1tuations - could these situations be listed.
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Where and how should arrows be placed that point to words or
different parts of words-

a) .Should-ditferent practices be set up for different
situations.

b} Can these different SIfuations be determined.

Problems of Displays - Displays are.considered here as any figures,
drawings, etc. which are part of a textbook, but which have-an integrity
of their own, and can be treated separately from the text and its format.
A note of caution, the meaningfulness of this definition 1s 1imited
because ultimately what 1s importnat to the reader reduces to that of the
readability of the whole braille page. For more considerations on this
topic see Maps, Charts, and Diagrams Area.

A. Qutlines, tabular, and test materials.

].

Qutlines - related to numbered sections,'humbered sentences,
exercises, dr1lls, tests, headings, table of contents, and
poetry -

a) ls the present torm of successively indenting each subunit
two spaces and bringing runovers to the margin the most
readable.

1) What should be done with large outlines.

i1) Should a line be skipped between groups and before
a topical heading.

b) New publishing techniques are replacing the traditional
standard outline yormat-

Tabular material

a) Wnat is the best arrangement or technique for presenting
this type of information.

i) Should 1t be presented horizontally or verticallv.
What 1s the best arrangement in each case,

i1) Should different types of material be presented in
drfferent ways. '

i11) Could tabular material be classified.

b) What should be done with large tables running across a
number of pages.

1) How should the tables be segmentad.

_11) Could techniques for using facing pages be developed,
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c) How should columnar headings be 1ndicated;

1) Could they be keyed.

11) Does their treatment depend on their length.
d) What should be done with footnotes in the table.

e) What concepts should be taught to children to enable
them to read tables.

3. Test materials - consideriwith.ﬁdtline and tabular materials.
For this item the only concern is with readability. :

a) Should different types of test material be treated
differently.

1} Requires classifying different types of tests.

1) Should tests alsc be classified according to types of
response required.

A) MWhat would be best way of marking answers -
depends on responses required.

B) What should be done when answers are to be checked,
circled or underlined - need keying technique,
~what 1s the best type of key.

b) How should columed material be numbered or designated.
Review Rule 12 and Appendix E in the Textbook Format manual.

i) Is horizontal or vert1ca] number1ng the most readable.

11) For public school blind children are the designafions
similar to those used by the sighted child and teacher.

c¢) How should materials be divided within a page and across
pages -

1} Should quesfions«and answers be separated across pages.

11} For long columns of materials could facing pages be
used. ‘

B Pictures and picture captions

1. In general, pictures cannot be reproduced 1n an embossed form
and be tactually meaningful. Also, transcribers express
the feeling they are not qualified to determine the educational
value of pictures or describe the pictures ddequately or In
the appropriate vocabulary
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2. Should efforts be made to develop simple embossed pictures or
symbols to represent frequently occurring objects or shapes.

3. What should be done if the pictures cannot be represented.
What if the text 1s denendent on the pictures or that the
pictures have some function, e.g. counting. -

a) Should the pictures be described. What 1s their educational
value - can this be determined. '

b) What if questions are to be answered from the pictures.

¢) Should the vocabulary level of the description be
considered.

d) It special symbols are used 1n place ot pictiures where
and how should they be placed on the page.

e) Does therr placement depend upon their function. How
can this be determined. Could common functions be classi-
fied and guidelines developed for their use.

4. Should the representation of pictures be considered from the
standpoint of lower and upper grade levels.

- ' 5. Should social-emotional etfects ot having materials similar to
sighted peers be investigated.

6. WHat should be done with the captions of pictures-
a) Where should they be pleced.

b) It the picture cannot be represented, what should be done
with the caption. '

1) Should 1t be included. Should 1ts irclusion depend
on the information 1t contains.

11) MWhere should 1t be placed on the page.

111) What would be the optimum size of books when pictures
are deleted and there are only one or two words
per page.

1v) - How and where should these kinds of pages be numbered.

~

C. Business forms

R 1. Very little work has been done in this area. The area needs
considerable research and the development of techniques
and guidelines for handling the many diverse forms.
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a) Efforts made 1n this area should consider the changing
nature of the forms, especially those changes coincident
with the use of computers 1n processing -forms.

b) Could the different types of forms be classified and fech-
niques and rules developed for the most common types.

2. The principal problem with forms 1s that most are too big to
fit on a single braille page.

a) How should the detailed and small print information be
handted. .

b) Could keys or symbols be used to i1ndicate the location of
information with the nformation appearing elsewhere.

c¢) Could a procedure be used wherein the overall form is
presented first with the sections numbered and later
elaborated. Shou!d the overall form be presented before
or after the elaborated sections.

d) Could facing pages be used 1n presenting the forms.

3. In addrtion to business forms work needs to be done on time
tables, schedules, etc.

4. Should a manual of guldeirhes and instruction be developed
for this aree, or would it be better t0 enlarge this section
in the code book.

D1agrams

1. What is the‘ﬁest arrangement tor diagrams and where should

© they be placed on the pege
a) How should larger diagrams be handled - could or should

facing pages be used.
b} Could keying techniques be used 1n diagrams thus allowing
a smaller representation.

2. Shoutld difterent types of lines be deve!opéd for different
figures c¢nd diagrams or parts of diagrams.

3. In the format book exampies are needed iG¢ simpler types of

sentence dlagramming.

Time Lines - rules are needed for these figures. They are presently

treated in an outline format.
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1. Should they be handled differently depending on whether they
appear horizontally or vertically, or should a standard method
be devised. —_

-

2. MWhat can be devised to indicate the points to which the lines
refer, :

3. How should instances of overlap be treated.

F. Family trees - these displays need divections. They are presently
treated as outlines.

1. Can some other method be devised for their representation -
can they be displayed diagonally perhaps across facing pages.

2. How should married relations be treated.
VI. Factors needing development
‘A. Biology, Botany; Zoology .
1. Needed are notation, formats, and rules.
B. Medicire,
T "1, Needs complete development.
C. Geography and geology.
1. The big problem in these a-eas concerns maps, charts, etc,
D. Lingu1st1cs,.

1. A new area gainirg rapidly in acceptance and for which symbology
and rules are needed.

E. Money and Commerce.

1. Items of difficulty in this area have to do with diagrams,
tabular material, stock reports, etc.

F. Biblical reference symbols
1. Most of the problems have to do with the vagaries of numbering
found 1n the different editions of the B1ble and how they
should be treated in braille.

2. Should a standard numbering system be developed tor all biblical
references.

o 3. Should the biblical reference symbols currently used be evaluated.
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Coding

1. Refers mainly to Morse code, semaphore, énd cryptography and

how these systems can be represented tactually-

2. Also includes cross word puzzles, acrostics, chess moves,
bridge displays, etc- which would be related to tabular and
graphic display materials.

Cooking - the representation of recipes and instructions.

1. What kind of format should be developed for recipes. Should
it be standardized.

2. Should a standard list and symbology be developed for the
measures and tools used.

Handicrafts - sewing, knitting, crocheting, tatting, weaving,
basketry, etc. all need symbology, rules, and formats for direc-
tions and displays developed tor them.



Braille Codes Pilot Project

Qutcome of Endeavors of [tusic Conmittee

I. General Considerations
A. Computerization of nmusic

1. Computers will eventually play a significant role in the
production of braille music, especially for the simpler
-and elementary level music.

2. The braille fepresentatibn of .the more complex music
requires stylistic and interpretive decisions which will
be difficult for the computer to .handle.

3. The American Printing House for the Blind has embarked on a
project to develop a computer assisted music translation
program. The 1nitial phase of the nroject runs from
May 1971 to June 1972.

4. The computerization of braille music will lead to a more
standardized reporduct+on than was heretofore possible.
a) Decisions concerning probTems in the present code
should be made 1n li1ght of eventual computerization and
standardization of practice.

" b)- On the other hand, any changes in the code should be
made from the standpoint of the reader and a workable
code and not ease of computerization.

B. Print music

1. In print music there are different ways of depicting the
score; also there are anomalies peculiar to a composer or
autographer, and sometimes the text contains errors. What
should be done with these things - should the anomalies and
errors be changed; should standard guidelines be developed
and specified for these variables.

The exact duplication of inkprint copy results in the
representation of some unnecessary symbology and material

in braille, e.g. clef signs and parentheses. Should there
be Tess emphasis on showing exactly what is in print.

Could conventions be establiished for what should be included
in braille. Should a grade level or a beginning music level
factor enter i1nto what 15 represented in braille.

™y

C. There are a number of different methods of presenting braille
music, e.g. bar over bar, line over line, etc. whose use is
. deterniined by considerations based on the music.
‘ERIC Y
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1. Can the conditions under which these methods are used be
specified and listed.

2. Should one method be preferred to another. Could the best
method be determined

a) Should bar over bar be used 1n preference to Tine over
line for 51mp1e and elementary music.

b) Should line over line be used more often. Under what
conditions.

The reading of i1ntervals for solo instruments 1n the trebel
clef and orchestral scores varies - solo read downwards and
orchestral read upwards

1. Which is the best method of reading,

2. With the exception of keyboard music why couldn't all intervals
be read upward.

The code book needs more directions and greater specificity

of rules and guidelines. Also needed are more complex types of
examples where the notation runs for two or thre? paraliels

for each hand. This material could be placed 1n a supplement
or addenda and cross referenced with the code bodk.

1I. Problems involving symbology

A.

In accord:
1. Under what conditions should full measure in accord and part
" measure 1n accord be used.

al Cou]d rules be-developed to determine when the two
"in accords" should be used, e.g. defining short and
long measure, the former being the case where both parts
will fit w1th1n one braille line.

b} Can the conditions be specified for the arrangement of
parts, relative to the in accord sign, which tend to’
preserve the melodic character or continuity of the
measure. -

Repeats

1. In general limitations regarding when to use repeats need to
be more precisely. delineated 'n the code manual.

2. When measures are repeated from one page to another should
a repeat sign be used at the beginning of the new page or
should the measures be written out. a



Could conditions be determined for specitying when repeats
should be used with certain types of material, e.g. vocal,

and with variations 1n the music, e.g- with strong and weak

bea*s.

In partial abbreviations 1s the repeat with the number sign
contusing - this usage requires the counting of measures.

In the use of octave repeats does the space between the
characters cause a loss of orientation and determination of
level of character.

Grouping

1.

Could the conditions for the irregular grouping of 16ths
be clarified and expanded. 1ls 1t desirable to use the
mus1c comma and grouping symbol together.

Where notes are grouped and a visiting hand must play all or
part of the group, should the hand sign be placed before or
after the grouping sign. This situation needs specification
in the code manual.

Accidentals

1.

In carry-OVe}s to a new parallel should the accidental sign
be repeated. Conditions covering ties and accidentals need
clari1tication in the code manual.

When a tie occurs at the beg1nnﬁng of a new measure should

2.
the accidental sign be repeated before the second of two
tied notes.

Accents.

What would be the best order or arrangement of the accent signs.
Should they be alphabetical with staccato signs coming first or

‘would some other type of order be more desirable.

Clef signs

1.

For changes within a parallel how significant‘are they -
In this situation could the clef sign be eliminated for the
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braille reader. I[f the sign were eliminated should provisions

be made for the teacher.

Should a transcriber's note, possibly in the front of the

music, indicate their absence.

For a tenor part written in trebel should the notes be
transposed an octave lower by the transcriber.
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Braille Rests

1.

Their indiscriminate use 15 cften confusing and breaks melodic
flow. Can conditions governing their i1nsertion be amplified.

Should symbols showing loudness or softness precede the rest
s1gn or come betore the note  Could more adequate provisions
be made for this condition 1n the code manual.

Ties and Slurs

1.

When beats or measures are tied together 1n a new parallel

or 1wne should the tie sign be used agan before the new
measure and betore the 1n accord sign. The rule 1mplied in
example 97 of the code manual needs changing or clarification.
Also, two examples of this situation 1n the manual are
contradictory .

Where shou'd the tie or slur sign e placed when the repeat
sign precedes & numeral. A rule covering this situation is
needed 1n the code manual.

To avoid confusion and promote easy recognition o¥ the
course of the music how should a slur used 1n one voice but
not another be 1ndicated.

Under what conditions should the grace note slur be used.
Should 1t only be used under the bracket stur. Clarification
regarding the use ot this siur 15 needed in the manual.

How should stem signs be applied to show that the word
distribution 1s ditferent 1n two languages-

The present practice ot marking octaves apparently causes
difficulty for the beginning student. Could all intervals beyond
the second and third be marked. Should marking all intervals

be confined to 1ntroductory materials.

Symbology needed within framewcrk ot present code.

1.

A sign is needed indicating the use of two fingers striking
a note. Could 1t be a dot betore the second finger mark.

A symboi s needed showing a tie from part of one measure to
part of another measure, a part-to-part tie.

A sign is needed for a slur wh1ch 1z not tied to any rote

at all, a null-tie.

In some configurations it s ditficult, especially for the
young child, to determine alignment or level ot dots. Could
a reference sign be developed to aid judgment.
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5. Symbols are needed for new print signs ot operations and
functions which are continually being developed, e.g. wah-
- wah. Such signs can be found 1n current music dictionaries.

[IT. Problems of Formating
A. Nuances and word expressions.

1. Where unequal expressions or directions appear at the beginning
of a new measure how should the first notes of each hand be
aligned.

a) Disregarding vertical alignment on the pedal sign should
alignment pe different for symbols of execution and
pedaling.

b) The rules governing the practices of alignment in the
code manual are not specific encugh and the examples
shown are inconsistent.

2. The directions regarding the placement of the ends of
diminuendos and crescendos need to be clarified and ex-
panded,

B. Choral and vocal music.

1. Should there be one way of juxtaposing the words and music.

a) Since there are usually more words than notes and to
prevent one hand from going under the other should
the words always be above the music.

b) Should the poetic line and the music correspond or be
vertically aligned.

c)- Should exceptions be made for ditferent types of material.

2. Could a sign or some other indicator be developed to show
when a syllable 1s stretched over a number of notes.

3. Where and how should a word or syllable be divided between
lines.

a) How should the hyphen be used to divide the word or
syllable. - .

b) The rules covering this situation need to be clarified
and extended.

4, At the elementary level when the words go with the music
is 1t better not to have runovers of the music.

Q 5. Could the lines of words and music each be placed on separate
facing pages -
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C.

Measure division and runovers.

1. For 1n accord measures where one hand 1s longer than the other
and longer than a braille line should you use runover lines
or bring the remaining part to the next parallel.

a) What should be done when both hands are longer than the
Tine.

b} Where should the division be made.

c) A rule 1s needed to cover this situation. - present rule
1nadequate.

2. For complex music rules governing runovers are inadequate.
Rules are needed covering the exceptions in very florid
types of expressions where proper division cannot be made.

3. In general more rules and examples are needed covering
runovers in a greater range of situations.

Pagination
1. What is the best manner of numbering pages-

2. Should page numbering be the same in music, theory and
textbooks, and manuals '

Measure numbering
1. In what cells should the numbers begin-

a) How should spacing be done tor digits, tens, and numbers.
Spacing should allow for dot 3 indicating runovers.

b) A rule 1s reeded covering this situation.
2. For solo stringed instruments how often and in what form
should measure numbering appear. This should Ye indicated
~1n this manaul.
3 What should be done about measure numbering 1n unbarred
music - Could the parallels be numbered and accompanied by
a transcriber’s note. ,

4. In-choral ‘music provisions are needed for the numbering
of new braces or the beginning of new braces.

Key and time signatures

1. Should the key and time signatures of the score be placed
at the top of every pageée.
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2- Should the change of signatures within a page be included.

3. Could soniething be devised to i1ndicate which keys are to be
played. This is particularly wmportant for the young child.

Footnotes

1 How should tootnotes be 1ndicated. Clarification 1s needed
In the code manual.

2. Where should they appear relative to their 1ndication.

a) Should the note be placed within the piece following
the parallel in which ihe 1ndicator occurs, at a
suiitable break 1n the music, or at the bottom of
the page. '

b) Should the note be indented or placed under the hand
signs. .

c) Should the notes be separated from the other material
by 1i1nes of dots 3 and 6.

How should figurations be handled which are to be performed
with both hands but written 1n one voice.

When a light double bar is presented along with a fermata in
what order should the braille signs appear. A rule 1S needed
for this situation in the code manual.

At the beginning level the code advises an extra space between
Tines. Hew does this affect the child's ability to align the
notation vertically. If the practice 1s not followed the rule
should be deleted trom the code manual.

Is the use of tracker dots adequate. Should they be used in
situations where there 1s less than seven spaces between symbols.
Should a grade level! tactor b2 considered with regard to their
use.

Formats tor theory books .

1. Formats require considerable study and gu1dé11nes for
transcribing.

2 Figured bass and chord analysis.
a) Rules and symbols are needed for thig material .
b) What is the best way of presenting.

c) Is interval 1interpretation easjer when represented by
numbers . '
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d) For reading intervals the current code symbols are in
contradiction with print and with logical ordering in
harmonic constructions. Could more desirable alternatives
be developed.

3. For exercises showing intervals how should chords be represented -
should they be spelled out using the in accord sign.

IV. Factors needing development

A. The development of notation and rules for different types of music
and materials.

1. Tonic Sol-fa.

a) The notation tor this method 1s presently going out of use.
Tne majority of educatgrs now favor the fixed dG, however
'is use still preponderates 1n the public school system.

b) Rodenberg has developed braille notation for this type of
mus'c and Jenkins has adapted 1t to correspond with the
music code Jenkins'adaptation could be part of an
addendum to the code manual.

2. Liturgical music - Gregorian and Anglican chants.

a) For Anglican chant a code developed by Rodenberg has
been revised by Jenkins. This revision could be used
in any future developments.

b) Should both methods of presenting - numismatic and
round --be considered for development-

¢) How should material be written 1f accompanied by organ-

3. For ensemble piano music alternative ways of presenting the
material needs to be examined.

4. Orchestration

a) In full score the horizontal placement ot notes 1is
mmportant - could the word sign betore the instrument
be eliminated to gain an extra cell which is sometimes
needed.

b) Examples ot orchestral scores are needed for the code
" manual. Thesecould be 1ncluded 1n an addendum to the
code

c) Full conductor's scores - shoﬁld more of the type material
be transcribed, how much of a demand 1s there for it.
Need survey-




Band material - not adequate supply - the residential schoo]s
wou]d like considerably more of this type of material.

deve]opment of notation and rules for different instruments.

Accordian - Should the 7th octave sign be used for those
accordians which have the augmented 1nterval.

Drum score

a) Need notation tor notes and procedure. Would open score
be better than n accord - may be more suitable for
computer production.

b) Should a choice be made between the two methods of
presenting - should you use the left, right hand
signs or the left, right toe signs as borrowed from the
organ v

c) Could other percussion i1nstruments be given a note on
the statf 1n positions not occupied by the snare and
bass drums. Guidelines are nersded for selecting these
nstruments '

Gurtar

a) ls now very popular Needs considerable study and\deve]op—
ment of notat:ton

b) Should octave transposition be made for guitar by the
transcrber.

c) Notation is needed for showing picking patterns and all
types of fingering - right and left hands, rest stroke,
free stroke, flamencg roll, etc.

d) Because ofigreater.treqUency of 10w notés should note
reading be done upwards .

e) Should grand Barre‘ signs alone or with the continuation
sign be used tor capo, a transposing device.

"t} In general could the up-pedal sign be used for damping of

all 1nstruments.

g) Could something be deviééd for representing tabulatures.

Harp

a) Needs considerable notation and rules tor functions and
procedures of music and teaching materials.

b) Edward Jenkins is presently working on the codification of
braille for this instrument.
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Mandolin - Treat with guitar  This instrument 1s fingered
Tike a violin and strummed wrth a double stvoke. A major
problem involves the use of signs for positron vs. fret.
Organ

a) Should use of open score be contingent upon whether
music ishomophon:c or polyphonic,

b) Parentheses ditferentiating the Hammond and other organs
* are used 1ndiscriminately. Should different signs be
used tor the two classes ot organs - perhaps the
parentheses for the Hammond and the word sign for the
others. '

c) When registrations are given tor both classes of organs
at a certain point i1n the music how can.they be differen-
tiated. : Co

d) Provisions tor chord organs need to be established.

Solo wind instruments

a) How should tinger charts be displayed.

b) Could charts be compiied into separate pamphléts for
the various 1nstruments

Recorder
a) Much music has been done 1n Cngland for this instrument.

b) Fingering presents a problem - need charts to indicate
what tingers produce certain notes. :

Modern Electronic music - elements and notation too recent
and unstabil:zed. Should not consider at this time.

The code manus! .

a) The code book needs to be reviewed for completeness,
inconsistencies and errors. ,

b) The general index of the manual 7s 1nadequate and needs
elaboration and cross referencing.

c) The designaticn braille music comma should be changed
to the ligature sign

V. Resources for future development

A. The items listed in this section are far from a complete specifi-

Q ' cation of the considerable amount of work and talent which exists



in the 711eld of braille music. They are merely a few resources
which were mentioned during the committee meetings and which
would be available for further work on the code. Foremost among
them are the members of the committee and especially Mr. Edward
Jenkins who 15 currently devoting considerable time to
abrogating some of the insutficiencies in the area. d

.B. . Messrs. John Siems and William Watson at APH are currently
' developing a computer assisted braille music translation
program. :

C. Mrs. Erlandsen is presently encaged n reducing and revising
orchestral scoring in braille.

D. Mrs. Stella uenkins has developed a system for brailling the
' Tonic Sol-Fa notation.

E. A comprehensive source for information about crchestral music
1s the Thesauras of QOrchestral Ettects by Gardner Read.
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Braille Codes Prlot Project

Outcome of Endeavors of Math and Science Committee

1. General Considerations.

4A-

In planning or considering codes for different fields some
variables are distinctive to each field and others are common
across all fields - vartical and horizontal factors. An attempt
should be made to make codes compatible horizontally or where they
share commonalities and avoid having different symbols for the
same or similar situations. This requires the determination of
common elements. Would a computer be useful in listing or keeping
track of instances where symbols or rules are used.

Poss1bly useful would be a distinction between format problems and
problems of spatial arrangement. The latter refers to relationships
internal to an 1tem such as a diagram or graph, and the .former
refers to relationships of the text to the page and to other 1tems
on the page. On the other hand, this distinction cannot be applied
too rigorously because the readability of the material must be
determined within the context of the page, and thus 1t is the total
arrangement of the material on the page which is 1mportant.

Concerning a philosophy towards the translation of print material
into braille the following points should be considered.

1. Insofar as possible should there be an exact duplication of
print to braille or should the print be edited on the basis
of what 1s tactually meaningful. In other words, should greater
emphasis be placed on 1mparting the concept or comprehension
of the material rather than making the braille isomorphic with
print.

a) ,How important 1s 1t tor the student to know what the print
format 1s like.

b) What factors relevant to the 1ssueshould be considered
from the standpoint of visually handicapped students in
pubtic schools

c) . Editing entails a decision of what should be reproduced.
Who -hould make this decision and on what basis. What
kind of editing is useful or desirable.

i) How would editing affect transcribers. They do not
want or feel qualified to decide what should be
deleted or changed.

11) Should teachers edit the books before they are transcribed.
Relatedly, could procedures be worked out for transcribing
both parts\3£>sect1ons and the whole of a book.
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111) Would joint teacher-transcriber editing be feasible
and resoive some of the problems inherent 1n the
1ssue. .

1v) Should grade level consyderations enter into this
matter. -Should an attempt be made to determine what
the regular class teacher of the lower grades, K-4,
requires and expects of the blind child with regard to
the use of the material in print books. How much is
meaningful and used by the resource or 1tinerant
teacher  Could information-of this type provide the
basis for editing lTower level math books.

2. At the elementary level teachers feel that the math code is too
complex and that more time 15 spent working with the code than
‘with the math concepts.

a) Some code elements may interfere with the concepts being
taught, e.g. work with square tigures often does not occur
unt1l the third grade but the symbol for the square is
introduced in the first grade. How does this situation
influence the child’'s concept of a square.

b) Could the code be simplitied for elementary level students.
Would a graded teaching manual alleviate some of the
difficulties with the code encountered by the young child.
Should math series be surveyed tor introduction of symbols
and concepts and the results used as a basis for the intro-
duction of symbology . Would changes 1n subject structure or
currtculum aftect the manuals.

Should lesson books tor the codes be developed tor teachers.

Should manuals of tormat and techniques be developed for each of
the codes Should the manuals be cross referenced and specity
priorities of rules and codes which take precedence.

A recent revision of the math code has been made but 11 has left
unattended a number ot items which should be 1ncluded in the code.
A review of the cod~ is needed to determine what s m: ss1ng and
what should be 1ncluded.

According to volunteer agencies, Nemeth Code transcribers are

diminishing

1. EventuaT certification ot math transcribers presumably oy
the L1brary of. Congress 1s anticipated.

2. Absence of official adoption of the Code has been cons1dered
partly responsible tor the decrease.



60

H. Because of the few number of volunteer transcribers of the math
code and the increased use of computers 1n the production of
literary braille efforts should be made to computerize the math
and other special codes and to consider this contingency as
central to the development of other codes.

1. There 1s general agreement that the American Printing House for
the Blind should assume a leadership role in the work on the
development and standardization of the braille codes and on
assuring the future production of braille.

II. Problems involving symbology.
A. In the math and literary codes the parentheses signs are different.

1. Should they be the same. Under what condition should each be
used.

2. In the most current revision of the math code only one sign
for the parenthesis is used. Does this revision cause other
difficulties and require other changes in the code. What
are they.

B- In the math code there are two commas. MWould it be possible and
desirable to eliminate one of them Could the characters for the
dot two comma and the apostrophe ke exchanged.

C. The use of the punctuation indicator 1s variable. 4Cou1d this
variab11ity be eliminated and uniform conditions established for
1ts use.

D. Under what conditions should the English letter indicator be used.
Should the letter 1indicator be used at all - can the material be
read either way- In the current revision ot the math code 1ts
omission 1n certain situations may cause difficulty. What are
these situations and can they be corrected.

E. Are the rules regulating the use of the numeric indicator the
most efficient- Could the use of this symbol be made more efficient
and explicit.

F. Roman numerals are presently depicted using the sign for double
caps. Does this array interfere with the alignment of terms when
doing computations. For computation purposes do the terms need to
be aligned. :

G. In print, fractions and cancellation both are represented two
different ways. In bratlle fractions are represented both ways but
cancellation in only one way-

1. Are both ways necessary and mathematically significant.

2. Are there conditions which can be determined that will specify -
[ERJﬂ:‘ when each form should be used- :
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H. Do the directional symbols of the Nemeth Code always mean the same:
thing. When arrows or directional operations are represented
differently from those depicted “n the code can the code symbols
be used-

1. Is the meaning of the different representations the same.

2. In print the designation of a diagrammed ray makes no dis-
tinction as to direction of the ray. Should the direction be
shown in braille. :

I. Math symbology needing development

1. Symbology for ancient numeration systems - Egyptian,
Babylonian, Chinese, Mayan, Greek.

a) There is not complete agreement on how the ink symbols
are depicted. Should this material be edited. How
frequently and under what circumstances does it occur.

b) Should braille characters be used to represent these
systems. Could some other symbols, possiblky more similar
to the original, be used.

2. Notation is needed for number systems to different bases,
Recently notation was developed for bases 12 and 16. Does
this notation need to be evaluated.

3. Other special symbols which appear from time to time. Notation

is needed for new symbols and symbology appearing at lower
grade levels as a result of changes 1n curriculum.

II1. Problems of format

A. Runovers (Analogous to Division and Hyphenation of words in
Textbook Area)}.

1. Should certain types of material be treated differently
regarding division and continuation from one line to the
next, e-g. linked and non-1inked modes.

2. Where should different types of material be broken.

a) Should links in math expressions enter into and perhaps,
determine where the expression should be broken.

b) How should runovers within 1inks be treated. Should
complete 1inks be written on separate lines.

3. What should be done for different types of material which are
divided between pages.

4. How should the break be indicated. Does it need to be indicated.
ERIC Could a priority break 1ist be developed.
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a) When divided at a sign of operation should the sign of
operation or comparison appear at the end of the line, at
the beginning of the next 11ine, or at both places.

b) Should a hyphen or other type of cont1nuat1on sign be
used with the divided material.

c) Where should this s1gn be placed 1n relation to the break.

d) Should 1t apnear both after the break and before the
resumption of the material.

e) Should division and indicators thereof be handled
differently for children 1n the lower grades.

Margins: -

1.

Should different types of material be treated differently.
Could different types of material be classified and specifications
developed for the different classes

Where on the foliowing 1ine should a runover begin. Should
it be indented.

Should different types of runovers be treated differently.
What should be done with successive runovers.

For numbered and lettered material where should the designators

be placed. Alignment should be considered for the number of

cells required by the designators. (See Textbook Area,
Pagination and Other Designata)-

...Variant type forms or print devices for emphasis. (See Textbook

Area, Print devices for emphasis).

1.

Should textbooks be surveyed to determine whether the variant
forms have mathematical significance or are just for eye
appeal. Could the variant torms then be classified.

No provisions are made for distinguishing colors, different
sized type, or different types of script.

a) Should symbols be developed for these things. Should
symbols be standard across areas.

b) Where should these symbols be placed in reference to the
material being modified

c) Should a standardized 1ist of symbols for colors be
developed.

d) wheh a special braille symbol is used for a special print
symbol, should the print symbol he depicted somewhere
so the braille reader will know how it appears-
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Transcriber's notes.

1.

_6.

When transcribers notes and keys are used with displays what
should be done about the following: placement, division,
indentation, spacing, designation, vocabulary level and
differentiation of author's and transcriber's notes.

Should there be special symbols indicating a transcribers
note. o

Where should the 1naicators and notes be placed relative to the -
material referenced. '

For the mathematics code a transcriber’s grouping symbol,
dots 6 & 3, has been developed which 1s placed pefore and
atter the note Is this the best form of indicator that can
be devised

In composing notes the grade or developmental level of the
vocabulary should be appropriate. Could standardized messages
for freguently occurring conditions be developed.

How should transcribers notes be spaced relative to margins
and material above and below. Should different types of material
be spaced differently, e.-g. l1terary vs. exercise material.

Formal proofs and definit:ons

.

What should be done with the developmen: of mathematical
principles; inother words, how should the theorem, hypothesis,
conclusron and proof be represented.

How should the statement and reason ot the proof be represented.

a) Should the statement be in bold tace or italicized type.
Should some other special indicator be used to c2iineate and
' distinguish the two.

b) Should the statement and reason be alternately presented.
How should they be designated, divided when runover, and
indented"

c) Should the statement and reason be set up side by side.
Should different types of material be set up differently.

What should be done when & bold tace or other type is embedded
in another special type such as italic. Provisions are needed

~tor' this situation.

How should 1ine segment designations be treated  Should a row
of dots 3 and 6 placed above the materiai be used to designate
the segment.
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5. How should other material related to proofs and detinitions-
figures, diagrams, etc. - be set up and arranged on the page.
(See Section 1V below and separate area of Maps, Charts, etc.)

IV. Problems of Displays. Those most frequently associated with mathematics.
A. General considerations.

1. In the introduction a distinction was made between problems of
format and problems of spatial arrangement. In this section
problems of spatial arrangement are treated under the sitightly
broader heading ef displays. The heading, displays, is used 1n
order to be more inclusive; otherwise, the two terms are
synonymous - In addition, the otgection made to the earlier
distinction 1s also applicable to the present classification,
viz. 1t 1s the total arrangement of material on a page which
1s important to readability The differentiae Justifying
both the present and earlier distinction are that the display
items are ordinarily spread out and have a certain integrity
or completeness of their own apart from the text.

For information on more general types of displays see
Textbook Area, Section IV and Maps, Charts, and Diagrams Area.

2. This whole area needs considerable study which should result
In the development of principles governing the representation
of displays. A useful starting point may be a survey of
transcribers to determine what principles they use, principles
which may be intuitive or have been passed along as folklore.
These guides used by transcribers should be defined and investi-
gated. :

(V]

In the reading or interpretation of displays there is a learning
factor involved which should be considered when they are studied.
There may also be a developmental or grade level factor involved
which should be investigated.

4. Should the different types of production - one-sided vs. two-
sided be considered in studying displays and developing symbology
and tools - Should the developments be the same for all types
of production. A

5. For large disnlays could facing pages be used.

a) .Could new, more efticient techniques be developed for
setting-up and using tacing pages.

b) Could conditions be determined under which facing pages
should or could be used fruitfully.

6. Could different representation techniques such as the “skeleton"
procedure and the "building" technique be further developed
for handling displays.-
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Could a keying technique be developed and instances where it
would be useful! delineated.

Could tools be developed for the construction of d. plays and
symbols within the displays. Should the symbology and tools be
standardized

Should an 1nstructional manual on displays be deQeloped for
tcranscribers. Should the procedures be standardized or only
serve as guides.

B. Problems of math expressions n general.

1.

There are difterent kinds of displays for the different areas
of math - plane and soliu geometry, trigonometry, calculus,
etc  Could tiese displays be reliably closs1f1ed and treated
on the basis ot their classification.

Could math material be classitied to determine what should be
spattally or linearly represented.

In math expressions which are spatially arranged. What should
be done with such 1tems as lines above and below material,
lead 1ines, arrows pointing to results, arrows showing the
direction of operations, boxes, steps, vertical bars, circled

- numbers, and numbers above and below and to either side of

others

a) How much of this material 1is mean‘ngful to the bravlle
reader

'b) What is the best way of tactually depicting this material.

c) Where on the page should this materia® be located.

4) Should a line be skipped above and below a spatial
arrangement.

e) How should the material be spaced relative to process
words 1n equations, viz theretore, thus, since, and, but,
etc :

t) What should be done with materia® for the lower grades

1 where lines are normally skipped.

g) In general, should grade level considerations be made
with regard to spatial arrangements-

h) Could some of the material be placed on tacing pages.
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4.

Is knowledge of the visual, spat1a1'arrangement'neceskary,fo%
the student to achieve understanding and comprehension of = -
the concepts 1nvolved.

C. Formulas end equations

1.

30

Should formulas be treated d1jfeﬁeg;11_w1§h respect to their
placement on the page and their spatial or linear character.

a) Should formulas be represented in different ways according
to the operations to be performed on them, e.g. fractions
and cancellation both are represented spatially and linearly.

| b) Shouﬁdfthe representation of formulas be considered on the

basis of possible ambiguity or conflict with vocabulary of
operations, e.g. for division of fractions, invert or
mu1t1p1y - :

c) Should the extent of formulas or aquations affect how they
are handled. .

d} How should embedded and isolated formulas and equations be
handled.

How should successive terms of equations be vertically aligned.
Should the inkprint be followed, e.g. alignment on the equals
sign, or should some other form be developed.

a) Should certain kinds 6f tormulas be treated differently.

b) Does a11gnment on the equals s1gn have any mathematical
significance. :

i) 1s the equals sign and alignment 1mportant to the
solution of 1dentities.

i1) What should be done where expansion represents steps of
. an operation, e.g. the evaluation of exponents.

1i1)_ What should be dene when the 1eft hand terms of an -
equat1on remain the same,

How should runovers in formulas and eouations be treated {See
Runovers, 11 A).

a) Nhere and how sh0u1d a divisdion in equations be made.

b} Should the number and size of links 1nf1uence how they are
d1v1ded

<) Where and how should the break be 1nd1cated——h*~*

d) Where shoujd the equa]s sign or any stgn of comparison appear
with respect to 11nks end1ng or beginning a Tine.
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4. What should be done with explanstory, or boxed, or reduced-type,
multi-1ined subordinate or accompanying formulas or material.

a) Where should this material be placed.
b) How should it be referenced:

c) Is the transcriber's enlarged group1ng symbol adequate for
delineating this material.

d) Should different types of material be treated differently.

e) Should boxed material be enclosed. Could the enclosed
material be keyed for the 1htormation it contains.

f) How should formulas placed alongside a commentary or
~explanation be treated. .

5. Where should reference numbers for formulas be located with
- respect to the formula. Should they be consistently placed
on the left, right, or both sides of the formula.

6. Should a line always be skidped above and below formulas and
equations or should the print practice be followed.

D. Displays for algorithms.

1. The representations of all kinds of algorithms, such as the
following, need to be studied for their readibility and an
optimum format developed - addition, subtraction, multiplication,
division, square roots, converting numbers 1n one base to
numbers in another base, different types of equations, trigonometric
1dentities, evaluation and expans1on of determlnants, binomial
expansion, etc , etc. .

2. Should the form of presentation be 11near-parvagraph or spat1a1
Should the torm depend on the type of material represented.

3. Where Should the material be placed on the page.

4. How should steps and operations within the material be
aligned What should be done when parts or terms within the
material are larger than other terms with which they are
aligned andsor compared :

‘5. How should lines and a¥rows in the material be represented.
How should cancellation be represented. .

6. WhRen large items or prob1ems need to be carriad over to an0+her
page where should the material be divided. - . —

a) Should ditferent types of material be treated differently.

iERJi:‘ ‘b) Should the division be indicated.




68

7. What should be done with algorithms which are shown pictorially.

8. Should these problems be considered from the standpoint of
education and grade level of the reader.

E. Determinants and matrices-
1. What s the most readable form for these arrays.-
2. How should entrres in the arrays be treated.

a) ls the present torm ot left-justifying all entries the
"~ most readable and-does 1t adequately cover all conditions.

b) Presently, there are two ways of treating runovers of .
entries - (1) left Justitied with line skipped below and
(2) indented with no space below. Is only one method needed.
If so, which 1s the best; if not, could conditions of use
be specified for each method. :

c) Is the present usage of braille ellipses the most dis-
criminable and readdble  Provisions are needed for
showing vertical end diagonal ellipses.

d) What is the best way of show1ng cance11at1on w1th1n these
rrays ‘

i) Provistons are needed-—for showing the caneellat1on of ...
whole rows and whole columns:

e -] . . .
11) How should vertical cancellation be 1indicated.

e} How should arrows and other - s1gns of 0perat1on w1th1n
these arrays be shown

3. -How shou]d arrays wh1ch are too 1a(ge to f1t on a single page
be hand]ed _

a)--where and how should they pe diyided.

b) Could a keying technique be used for the array and the
entries. What wpuld be the best type-

c) Could some ot the enclosing or grouping symbols be drawn
in rather than using the braille configurations. What
e, would be the best symbols for drawing:
F. Considerable work needs to be done on the readability of tables,
their construction and contents.
1. Could tables be classified according-to type and could their
classification determine how they are displayed, linearly
or spatially. '
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What should be done with triangular tables, time tables,

multiplication tables, standard reference tables, ¢alendars,
etc., etc.

Shou]d d1fferent ruies be deve]oped tor volumes ‘of tables
compared with bogks containing only a few tables. '

What shpUld be done with small -tables associated with graphs.

a) Should they be placed above. below, dr to the side of
the graph.

b} Should the table be vertically or horizontally arranged.

. - What should be done with 1arge’tables.

a) Where and how should they be divided.

- b) Should the division be indicated.

¢) Do column headings need to be repeated,‘
d) Could facing pages be used.

Should there be guidelines for the numbef of - tables which can
appear on a page. :

Wihere should the tab]e number and title be placed with ”esnert
to the table.

a) Should they appear above, below or both, at the bottom of
the page, centered or left justified.

b) Should there be a space before or after or both.
c) lihat should be done with runovers in long titles.

Should text material precede or follow a table on the

same page. What should be don. when a table runs across

two or three -pages and ends halfway down a page.

Should the practice of using single and double print iines to
separate and distinguish parts or sections of tables be followed
when using braille lines. Do the lines have a meaningful
function besides that of esthetic appeal. [s theiyr meaning

the same in the tactual mode.

What is the optlmum spacing between columns and between
headings and rows. Should the spacing vary depending on the
grade or developmental level of the reader.

What should be done with akrows, tead lines, tracker or tracer
lines, lines showing missing data, and cancellation lines.
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12.

Under what conditions could or should columms and rows be
transposed- E
13. How should runovers of table entries be tredteaT”;Spacing would
be a factor in this situation. LTI : ¢
"14. What should be done with references.to footnotes within tables.
G. Exercises \ _ | -
1. For exercises having a number of parts, each with 1ts own
instructions; ‘how shotld this contingency be hand]ed
a) Should a space be skipped between the 1nstruct1ons and the
exerc15es \ -

b) Where should the two types of material be placed. Should
one be indented, if so, which one. :

¢) How should runovers of the materials be handled.

d) What should be done when the instructions for the separate
parts all precede the exercises.

2. How should long paragraphs within exercises be treated,

a) Should they be indented beyond the funct1ona1 margin;
in what cell should they begin.
. b) What should be déne with the runovers of the paragraph.

3. What should be done w1th exercises extend]ng over a number of
pages.

4. Should unnumbered or unlettered exercises be placed’ horizontally
or vertica]ly on the page. Sometimes the exercises are graded
or ranked 1n some order - should different types of exercises
be treated differently.

5. How should exercises which are numbered or Tettered be treated.

a) Should the designators be at-the left-most margin with the
material along a functional margin two cells in. ‘

b) How should short exerc1ses or answers be set- out and
designated. A

i) Should they be presented vert1ca11y or hor1zonta11y,
‘and how should they be:numbered or 1ettered

ii) Should different types of exercises be treated
differently.
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6. How should the answers accompanying problems be arranged and
: 1nd1cated

[

me o a) .Should they be p051t1oned and iabe1ed horizentally or
vertically.

b} Should the size or length of the answer determine their
arrangement.

c) Could gu1de]1nés be established for this situation.-

d) Where should the answers appearing. at the back of books or
supplements be placed.

1) Shouid-they be ‘placed at the end of the exercises or
" the volume 1in which they occur.

i1) Should a note accompany the exerc1ses telling where the
answers .are located.

H. Graphs. What should be done with,graphs with and withoutgrid Tines.

1. Central to their readab111ty is the determ1nat1on of the values
~ referenced-

2. Another important aspect of the1r funct1on is the determ1nat1on
of the shape of the curve. : « .

3. What should be included on the graph. How much symbology
(lines, points) can be used before readability is 1mpeded.

V. Other Codes and Factors Need1ng Development.

A. Chemistry - a code- 15 nearing completion in th1s area. Shou?d it
be evaluatad tor 1ts notation, formats, and rules.

B. Symbology, characteristic graphics, and rules need to be
developed for each of the following areas: Physics, Biology,
Botany, Zoolegy, Astronomy, Statistics and Logic. .

. To what extent should codes be developed for the manifold
— ———areas of study - numerous new fields of study and endeavor are
-continuously unfolding. Could some conditions or specifications
determine what areas should be encoded 1n braille.
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Brotlle Codes Pilot Project

Outcome of Endeavors of Computer Committee

l. General Considerations.

A.

The computer fi1eld 's relatively new &nd rapidly changing. Changes
are aiso oc-urring 'n the technologcy and hardware of computers.
These tactors should be kept 1n.mind when the computer area 1s
considerad in connect on w»th the Braille codes. :
Considering Bfa11)e in fe'ot\on to the computer fleld there are

two general aress Ot interest - i1} the development of & computer
code and {2) the translation ot print 1nto Braille by means of

the computer. '

With regard to the deveiopment o! & c¢omputer code and, in general,

other codes a number 0t consideiations should be made.

1. Because of the changting nature of the tieid one of the char~
acteristics of the code should be expansiveness or open-ended-
ness, and explicit provisions foc this should be made at the

.+ Qutset. '

2. The task ot deveioping o computer code 1S much too. complex
: for part 13me etto:ls; needed are the full time endeavors .ot
personne!l hxred for the purpcse.

3. How w1l the development of sdditional codes affect the num-
ber of bra:ilte readers and -lrons scribers.

4. 1f more codes and hence 4 ygreater varilety of materisis were
available would the number ot users ot brailie increase.

5. Sh¢u¥d there be difrerences i'n code development, ways ot
presenting codee, et¢. based on grade 0( devélopmental.leve)s,

“In the bratille commun:ty there are conkrderdble quest'ons about the
_use of compute in the translétion of bratlle.

1. Regarding the computerization of brartie 1t may be helpful to

distinguish between compiication and conflict within a code.

a! The tormer reter¢ to different procedures, rules, or al-
‘ternative ways of transcribing which are sometimes complex
and ditticult, but tor which conditions of use are specCi-
tiable. Involved are veluable techniques, nuances, etc.
which should not necessarily be eliminated from the code
because of complexity or difficulty-
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b}~ The tatter refers tO proLedures, directives, or cules
which do not adequately ditterentiate undec certain con-
ditions and in gilven situations are incompatible or con-
trovertible. These items should be elimnated trom the
code- :

‘2. The computer can handie any kind of logical, 'unambiguous rules
or functions fo- which an aigorithm can be written. In prac-
tice, however, time and economics !mpose !imits.

3. Some of the rules ot the current braslle iiterary code are
ambiguous and contlicting. These require subjective judgment
by the transcriber and are difficuit tor the computer to
handle.

_ 4. The techniques invoived in using the computer to translate
e print to braille have infiuenced the literary code and should
and wi'l nflyence the development ot codes n other areas.
These nfluences witi be of the nature ot greater-consistency
and standardization.

[

5. WOu]d ustng key ‘punch maéchines insiead of braillewriters make
the transcriber’s task eaSter and possibly encourage more
persons to become transceibers.

E. The present project should consider the development of computer
and other codes from the stendpoint ot eliminating the mgJor probiems.
‘Fundamenta! issues should be resolved by whateies means are necessary.
The braille authority computer committee considers their work
developing & ‘computer code to be interim and temporary- It was
pertormed because someth:ing was needed and other resources were not
available. Consequently they were wiliing t0o work within the )Jimi-
tations 1mposed by the present systems of braiile. Now, however,
with the prospect of greater resources more permanent, in-depth
solutions should be kought »

F. A major problem 1n the treld ot computer codes and In other sreas
as well has to do with the ‘seck 0f consistency and compatibility
among the codes. Even more pertinent to the tomputer ares 1S the
transcription problem ot when to .use symbotogy from the computer
code and when to use the symbo: togy ot the other codes.

G. An endus1ng and pefvasvxe probiem or question :n all ot the code
areas concerns the degfee ot EQulvolenLe uf bxo.lle and the ink-
prlnt copy -

1. Computer personne! requ'<e: an exact UUDIICdEIOn 0 1<omorphlsm~
N , " between the bratlle tronsceiption and the ink print copy.




2. Those tavoring the exact cOrrespondence between bratlle and
‘print appear to be those whose work or greater knowledge
require a closer than average tinteraction with the sighted or
sighted literature. Should there be different: contlngenc1es

" for these two somewhat different groups :

H. The American Printing House tor the Blind should take a greater
Teadership role 1n the study and production ot braille and 1n.
..—effecting changes or innovettons in the system. :

). " Efforts and attention should.be directed toward the production
of fewer copies of a greater variety of books.

2. APH should make ettorts O broaden 1ts base of production beyond
the secondary school tevel and to producz -more screntific and
technical literature.

3. wOu1d')nCreaswng the present ‘nadeguate amount of braille
materiais for the professionals help to increase the- number
of b'a11‘e readers.

4(, APH should have a youlunteer group ot transcribers connected
with 1ts operatrons and shou'd take an active role in direct-
1ng these groups.

5. Correlatively, the Braille cuthority or some other group of
individual needs to monitor on a trequent or daily basis problems
with the codes.and ¢hanges in print literatureand to take
immediate action. ‘Procedures for developing and maintaining
current standards can be cbteined from the Amnr1can National
Standards Institite.

[1. The Development.of Expanded-cei! Codes.
dy., 2
A. The rotnonale for an expsnded-cell code’

1. Basic to all of the code problems and the‘compuper transiation
of the codes 1s the muitiplicity ot meanings and the equi- |
valence of symbols within and across codes. Many of the braille
characters have more than one meaning, and, especially across
codes, a number of chargcters have the same or simiiar meanings.

a) Related to this 1s the absence of compatibility of rules,
procedures, etc. across codes.

b; Because of these conditions and the overlap of subject
areds n texts the problem srises of when and how to use
the different codes together. Furthermore, tse 0f the codes
together requires knowledge of the various codes and causes
difficulty in reading and hand t- cnscr)bpng
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B. Questions and alternatives to0 an expanded code.

1.

The variable width system should be investigated and
evaluated for (1) the legibrirty ot the characters singly
and wn combination, {(2) .the readability ot words, phrases,
and sentences, (3) the amount of changes required 1n the
existing systems, and (4) its overall feasibility.

Is an all embracing code desirable trom the standpoint of the
present Math and Music codes gnd the material available in
these areas, the habits, attitudes and type of the consumer,
the possible greater amount of material to be learned, and
the equipment and writing devices currently used,— -

Would the variable width code make the existing codes simpler
or more complex in terms of symbol units, rules, etc.

“How would the proposed code attect the number of symbols per

line and the amount ot materiai per page. How would tables,
charts, etc. be atfected. ° : c e

How would the variable width code affect learning to read
and reading behavior in the lower grades. What affect would 1t
have 1n the later grades and on those adventlt)ously bl inded.

lnasmuch as the principal source of conflict or problems stems
from the relationship between the Math code and the emerging
computer code could these ditferences be resolved and would
this constitute an acceptab e alternative to the variable width
system.,

[11. The Development of a Code for the Computer Field.

A. General

1

The things which need to be tonsidered in developing & computek‘*’“

code are those which have slready been reviewed and worked

on by the Braille Authority Advisory Committee, 1. e. the

development of notation, methods-tor handling special displays,

and rules tor use of symbois.and fOfmaIS-”

a) According to the committee there is nothing especialiy unique
about code development tor the computer tield except for
special symbols and some displays which are not much drf-
terent from those encountered in other tields.

b) In comparison with some ot the other braille codes the
computer code has a restricted audience or limited interest
and should be considered as a subset of another code, most
Jikely the Mathematics ‘and Science code. On the other
hand, the computer code has broad applications and its 1m-
portance and use wilil increase constderably 1n the future.

FERp LR
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To resolve these problems én overal!t code contaning e large
number of symbols is needed to embrace the different subject
areds where separate codes now exist.

One way to obtein more discrete symbols 1§ thrOugh an expanded-
cell construct:on.

d) In this regard nine-dot brailie has recently received some
attention, however, the number Of available characters 1n
thi1s system s too !:mited to take care of the vest number
ot different print SymbO'S-

b) A more workable system, and one recommended by the committee,
s a variable. column width construction which 1s similar
to the Standard Dot System proposed by the Uniform Type
Committee n 9!5 and, with the exception ot cell height,
the old New Yo-k Po-nt System :

1} With the varrable width system there dare more than
enough discrete symbois to take care ot the separate
codes which now ex:st.

11) wWith the proposed system the symboiogy or notstion ot
' the present litergry code couid remain much as 1t s,
oniy minor changes being requtred.

174} Where the most change. in_the present "1terary code would
ocCur, is in the spacing between chéracters and words.
Overali . though, the nuinber of characters per line
‘'would be approx'nately the same. The change :in spacing
wouid ols0 require o ¢hange in the writing devices:

for the bratrile writers and Stereoyrdph machines it
wou'‘d be oniy a minor moditication, for the siates it
would be o design 51m1)ar to that formerly used tor

New York Point.

1v) Fuvther, concerning devices and machines, tf unambiguous
- and consistent codes Or ¢ code 1S avg: lable then the
technoiogy and equ! pmenL - Writers, :eadlng machines,
etL - wiil develop. -

It is. also poscibde that with technoiogical developments some-
thing suth &s :interchangeabie ratchets on braillewriters would
preclude the c¢hange in spating and the lsiterary code wouid

be, for the mcst pa:t, as it 5. ' ‘

To assure an obgecr'ue consideration of the vartable width
system the computer committee would )ike 1o disseminste examples
of the code &hd t¢ hold a meeting of the other committees and
individuals interested in the development of bratlle.
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¢) The big pfoblems for the computer code and other codes

: as ‘well, which have giresdy been mentioned above, are those
of dectdrng when to use the difterent codes and the multiple
meanings and the variant uses of the characters.

2. A listing of some of the more specific problems encountered
1n deveioping a computer code 101 Tows.

a) In computer manuals two types Ot aiphabets are frequently
used to provide ditferent kinds of intormation, e. g. to
show the interaction between the operator and the machine.
How should th's stituation be 'epresented n bro1lle"w

b) Reiatedly, different print type fonts are used to distin-
guish between ceserve and variable words or expressions
in the computer l!anguage. How can this distinction be
made in braiile o

¢) in compute: materigis there are many difterent forms and
uses of capital!:zatian which are important to various
operations and functions. This matter needs to be researched
In whole:and provisions mede fo~ 1ts manifoid forms.

d) The above three probtems are aiso appiicable to the general
‘problem ot different type’tonts and vaciant print forms
in other sreds. tSee Textbook area - ill E)

e) What portion or text matesial ¢hould use the computer code
notation and whot parts should use the titerary and Math
codes notat:on.
1} It s generally agreed that the tisting o!f prog.ams
and drspisyed coding sheets shouiu Le represented
_n the computer code. Are there other distinctive items
for which o Certain code can be <pecitied. - :

" 11). What should be done when & computer word Or expression

is embedded in & difterent text. Can the conditions
. ' . be specified under which this situation can be handied.
' ' What zhou‘d be done when (omputer materials appear n

fower i=zve! (high >ch00) textbooks.

111} Shouid a rule be developed specifying that computer T2V
manuals are noniiterary and therefore would use Lomputer
notutvon and punctuation,

PR

3. The differenL Ianguagea in the computer fileid present ditterent
problem< with respect to the development of a computer code.
= : Provisions need tO be made for these systems.
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B.

4. A number of problem itesm which have caused difficulty for
the computer 1n the translation of braille codes have been
identified by the Advisory Committee of the Brailie Authority
and Messrs. Robert Haynes and John Siems of the American Printing
House for the Blind. These constitute general kinds of problems
or-factors to be avoided 'n the development of a braiiie code.

Computer notatton or symbology.

1. The advisory committee has deve7oped brailie notation for

close to 80 print computer symbols. This list 1s not exhaustive
and the search tor other symbols should be continued. The
braille representations shouid also be evaiuated for legibility,
optimum assignment, etc.

2. For information about symbols which need to be encoded and to
determine whether the present ndtation 1§ adequate an investi-
gation should be made of pertinent publications of the American
Naéiona] Standards Insttitute, inc., 1430 Broedway, New York
10018. ,

3. Because of the large number of print symbols to be encoded many

were represented by two-cell braiile characters. Do the assign-
ments that were made conflict with the two cell contractions
-and”short form words of the iiterary, math and chemistry codes.

4. Some of the print symbols have certain structura) characteristics
‘which provide information tu the reader; shouid an dttempt be
made to maintain these 'characteristics in the braille represen-
tations. :

5., Since alignment s often :mportant in computer matervals, how
can it be achieved in 1ight ot the fact that some print symbols
are represented by one-ceil braille characters and others by
two-cell characters.

6. Often more symbols per Tine or a line wider spaced than what
1s currently used 1s needed. (Could the APH produce o 40 or 4} ,
cell Tine since the current standa'd of 38 is primarily a convention.

Displays used in computer field.

1. The problems with dispiays and the displays found in the com-
- - puter field are not unique. They are reducible -tc the more
basic i1ssue of making two and three dimeénsional print displays
tactually mesningfui. However, there are some displays which
‘occur in this field with considerabie trequency and for which
formatting procedures need to be deveioped and investigated.
 Some of these are flow charts, punched cards, deazsron tables,
etc“ (See Maps, Charts, D’og'OMb Areal. e

¢
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a)  Most of the displays tound 1n the computer tieid are
currently repsesented in a tabuiaer torm. Could a more
meaningful o: readabie representation be found tor these
different types of dispiays. .

b) The Braille Authority advisory committee has developed a

method for presenting tiow charts. . 50 also has the Medcomp
Carp. of Cincinnat:, Oh 0. How do these two approaches
compare. Which is m~re eftfective and applicabie to the
range of flow charts iound 1n the Lomputer thetd. See’

' Append1x B. .

¢} How can punch cards and their contents be represented in
braille. A one-to-one relationship needs to be maintained
between the data on punch cards and coding sheets. How
- can these drsplays be represented so that the i1dentifi- ‘
cation of the cards and contents is optimum and *he columnar
loc°tlon tan be determined-

d) How sh0uld tree diragrams be represented Since order 1S
important 1n traversing these figures couid pr0v|s|ons be
made for the dlfferent forms ot progression.

in the production of these- rlgures sh0uld a standard method. be
developed. s a standara method-pess1ble tor the ditferent ...
types of niedia {paper and plastic) and the different production
processes (braillewriter, thermoform, and pressi.

To accompany the study of these 4isplays theré shouid be efforts™

directed toward the deveiopment of tools for their production.

IV. -The use of computérs in translating bia1lle codes.

“A. General

The prospective or future use of computers in translating al!
of the broi1lle codes shouid be a basic consideration to their
study and development. .

1tywas proposed that in the future computer transiation of
braille will be ccmmonpiace and the answer to the problem of
shortrun mdter1ans for pubic schoo% chiidren and- other
special groupsr

In develeoping a program to translate a bravlle code there are
many ways to proceed, however because of production probliems
which are not necessarily evident in the program phase there
should be evther a close aliiance between the developer and the
eventual producer or the producer should deveiop the program.

e o
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B. ‘Problems encountered by computers or transcribers in translating
codes.

1. The rules of the literary and other codes need to be exaimined
for ambiguities, inconsistencies, etc., which are non-essential
to the functioning of the code, and these factors changed or
eliminated. The examination should be made both within and
between codes.

2. The advisory committee and computer staff of APH have identi-

fied problems and made recommendations to the Braille Authority

about difficulties encountered by the computer in translating

the literary braille code.- These are representative of problem

. items that would be encountered by the computer in translating

& any braille code. See Appendix A, Parts 1 and 2. Most of the
problems are based on variable use of code elements contingent
upon pronunciation, meaning, or position in words, sertences, or
1ines. To resolve most of these problems human intervention is
required.

3. Other problems concern math code functions.

a) To avoid conflict the numerals of all codes. should conform
to those of the Nemeth code even though this would necessi-
tate the use of special 1nd1cators or some changes in the
other- codes.

b) Use of Nemeth code signs for some mathematical operations
was suggested for the literary code. Signs which could
be used and require no changes in the literary code are.
+, =y Xy T, $ ¢, %, =, and the parenthesis sign.

V. Individuals and 0rgan1zat1ons working 1in the computer field.

A. The individuals and developments listed in this section are not
meant to be exhaustive, but merely provide a starting point for
obtaining information about the area. In addition to the persons
listed are those who served on the comm1ttee which provided the
_material for this report.

B. _ In.developing programs for computer trans]at1on of braille or " _.
determining the potential for such development a ‘number of indi-
viduals and organizations have been involved.

1. Mrs. Ann Schack worked on the 0r1g1na1 IBM 704 program for
) the L1terary code,

2, Mr, John Siems at APH has subsequent]y'worked out an-efficient
assembly Tanguage program for the L1terary and Textbook code
on the 7040 IBM computer.




3. Mr. Edward Glaser and Dr. Kenneth Ingham have independently
' worked on Grade 1.8 Braille programs for use on smaller com-
puters. Grade 1.8 is not an official code and is so desig-
nated to indicate that fact. This code uses the contractions
wherever they occur,

4, 'The Massachusetts 1nst1tute of Technology is working on a
Cobal program for good Grade 2 Braille. - This program does not
have tex*book capability.

5. Mr. and Mrs. Joseph Schack conducted a feasibility study of

a computer translation program for -the Music and Math Codes..
Their findings were positive, and they subsequently. submitted
a proposal for the development of a program to translate the
Music Code

6. Messrs. William Watkins and John Siems at APH are working on
a one year project to develop a computer assisted braille music
translation program. The project will be completed in the
summer of 1972. '

7. Mr. Robert Gﬁldea of Mitre,Corporatioh is pkeparing a project
description for the development of a computer translation pro-
-gram for the Math Code.

'8, Argonne Laboratories is working on a code system which will
operate a reading device. The system is to be complete 1n
that it will read, translate, and provide output.

Dr. Charles Hallenbeck at the Un1vers1ty‘of Kansas has developed

a program which uses the computer line printer to produce different
textured tactile displays. i

Similarly, ‘Mr. Sam Mason at MIT has.developed a computer-controlled
device for producfng tactile pictures called the "Picture Brailler”,

For braille output devices a number of organ1zat1ons and individuals
have developed either consoles or computer attachments which produce
either modified Grade 1 Braille or a regular Grade -2 Braille,

Among them are the Honeywell, IBM, Teletype, and Phylab Corporations,'

‘MIT/Mitre, Mr. Ray Morrison and Mr. Guy Carbonneau.

g
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13, Mr. Edward Glaser-'and Dr. Kenneth Ingham have independently
© worked on Grade 1.8 is not an official code -and is so desig-
nated to .indicate that fact. This code uses the contractions
wherever they occur. .

4, The Massachusetts institute of Technology 1s working on a
Cobal program for good Grade 2 Braille. This program does not
have textbook capability.

5. Mr. and Mrs. Joseph Schack conducted a feasibility study of a -
computer translation program for the Music and Math Codes. :
Their findings were positive, and they s'ibsequently submitted

" a proposal for the development of a program to translate the
Mus1c Code,

6. Messrs. William Watkins and John Siems at APH are working on a
©  one year project to develop a computer assisted braille music’

~ translation program. The project will be completed in the
summer of 1972.
S BT e AR 4

7. Mr. Robert Gildea of Mitre Corporation is preparing a prOJect
description for the development of a computer translation program
for the Math Code.

8. Argonne Laboratories is working on a code system which'w1]1
operate a reading device. The system is to be complete in -
that 1t will read, translate, and provide output.

Dr. Charles Hallenbeck at the University of Kansas has - developed

. a 'program which uses-the computer line printer to produce different

textured tactile displays.

Similarly, Mr. Sam Mason at MIT has developed a computer-controlled
device for proddcing tactile pictures called the "Picture Brailler".

For braille output devices a number of organ1zat1ons and 1nd1v1duals

. have developed either consoles or computer attachments which produce

either modified Grade 1 Braille or a regular Grade 2 Braille,
Among them-are the Honeywell, [BM, Teletype, and Phylab Corporat1ons,
MIT/Mitre, Mr. Ray Morrison and Mr Guy Carbonneau.
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TBraille Codes Pilot Project

»

Outcome of Endeavors of Maps, Charts, Diagrams Committee ... .

1. General Considerations

A. Over the years there has been little change in the production
of maps by publishing houses; oniy within the past five years,
approximately, have new procedures been tried, but, In the main,
without a reliable evident:al basis.

B. On the whole, the principies and laws of visual perception apparently
do not apply tc tactual perception.

. 1. Compared with visron tactual\pereept1on 1S more restricted,
N — - less sensitive to detail, and has more of the quality of
o - serial integration.

2. Some material cannot be represented in a way which is tactuaily
meaningtul to most readers, e, g. three dimensional drawings.
Other alternatives need to be 1nvestigated.

3. More information 15 needed about tactual perception. Principles
need to be dovelarseld which wz]] det1ne the tactual perception
of patterned dlSpIdys : :

oo L. Integral to the study apd development of tactual displays 1s the
s experlentlal level of the reader.

1. Affect1ng the perception ot symbology and dlsplays 15 the
reader's developmental age and his ‘previous experience with
the symbols and displays.

2.. Advancement in this area has been retarded because ot the

"~ absence of tratning in reading tactual displays as well as the
lack of knowledge -0t perceptual factors - future work 1n this
area should proceed along tue 1ines of. parallel development
of these two aspects of reading displays. i

-~ D. lnasmuch as most vlsua1 maps -are generalized or distorted to de-
lineate important landmarks there 1$ no good reason why tactual
maps should not be distorted to make them more tactually meaningful.

E. In reproducing tactua) displays, principally maps, volunteer
transcribers are forced to make decisions about a number of factors
which, for the most-part, they do not have sufficient information
tn resplve. Answers to questlons such as the tollowing are needed
Ey the transcribers.
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I1.

—reres

~1. wWil) the display be tactually readablie or meaningful.

2. Could it be made meaningtul and how.

3. How long would 1t take the reoder to interpret and under=
stand the graphic.

4. Has the map already been produced and 1s 1t available elsewhere.

..In the production of tactua! maps consideration should be given to o
"making the maps useable by the partially sighted. In doing this, prac-

tices appropriate to-the two modalities need to be compatible.

There is a need tor gulde11nes for the production of tactual displays,
and possibly there should be two sets of guidelines, one for volun-
teers and one for publishing houses.

An outcome of future studies of tactual displays should be a manua)
or manuals on their production tor transcribers and other producers.

Consideration should be given to having standard.,-~commonly occur1hg_
maps designed and produced by professionals, possibly at a central
agency. - '

iSurveys, or studies should be made of_persons skilled in the pro-

duction of tactual graphics for a description of symbology,
techniques, etc. which they use. Similar studies should be made
of skilled users tor a delineation of features, relationships, etc.
of displays which contribute to readability.

Research on tactual) displays should be conducted solely from the
standp01nt of therr M tmum readability.

Perceptlon of <ymbols

A.

General ' .

1. More symbols of different Lypes are needed: - etforts should be
made to determine whaL is avatlgbie and to develop others where
necessary:

2. ‘Symbols shou'd be studied tndividually and 1n combination:

a) To determine their dxscrlmtnabiiaty:

b) To determine the CharacCteristics or features. wh1ch make
them d1st1nrtlve

¢} To determine their tgcilitation of Inhibition on.the per-
ception of one another.
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C.

3.
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In study'ng cymbology the effects of grade level and develop-
mental! factors shguld be determined

a) Are some Symb0|> tndiscesminable until a certaln develop-
. mental level 1s-reached.

b} Could d\fferent principles be deveioped for distinct pro-
cesses. at difterent \evels

 How 1is the perception of symbols 1nfluenced by training at
drfferent grade leveis. :

Most of the research work on symbols has had 1o do with their
discriminabilaty.  Other studies need to be mcde 0of the 1denti-
fication and recognition of symbols. '

-Studies should also be made ot the storage or memorial pro-

cesses influencing retent:on ot the symbo) patterns. What
symbols are easily stored or -emembered

Types of symbols

1.

no

a

] H

Point, lzne, and areal symbols which have been tound to be
d1scr1m1nable in difterent studies should be brought—together
and further study ot the discriminabilyty ef the larger groups
of symbdls should be made. Could groups ot these types of
symbols, discriminable within the groups, be‘estabfished,

For optvmum legibri1ty how shouid these symbols be placed in
relation to one gnother  How shouid they be placed in relation
1o brallze symbolGgy Or writing. _

a) How does thelr ortentation separately and in relation to

© other symbois influence their iegibility.

b) How much space should separate difterent types of symbols.
¢) How much space shouid separate intersecting symbols.
Some symbols or tigur2s are more salient or legible than others,

e.qg. triangle, square, etc. What are these symbols and could.
they be ordered o« ranked according to their tegibility.

Characte.1stics of symbais

What are the features or characte: stics of symbols which made
them discriminable, identitiable. and recognizable. Do the
features or characteristics vary contmngent upon the process
involved. :
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2. Symbols can differ in shape or form, size, texture, and he1ght
or elevation.

a) Along one dimension how mdny absolute discriminations are
possible. Fgr combination of dimensions how many discri-
minations are possible.

b) Would symbois appearing at ditterent elevations be suf-
ficiently discriminable to be usetul 1n displays. Could
an optimum order of types ot symbols at varying elevations
_— be established.

c) Concerning shape or- tform ditferences among difterent types
of symbols 1s there only a small number that can be rellably
distinguished from one another.

3. The managed use of ?edundancy of information 1n symbols and
- figures should be studied, e.g., how would encoding symbols
by shape and texture influence thelr e]glb1llty

4. Can certain flgures or forms. be perceived as well when repre-
sented as an out!ine as when they are represented as a raised
surface. Would the same relations maintain 1f the line forms
and surfaces were of ditterent textures.

D, Functions of symbols

1. Should symbols be collected, developed, and standard1zed for
different purposes- —

2. Could different symbols have certain functions relative to the

' correspondence between theilr structural characterlst1cs and
what they represent ' .

3. Are some 1ntaglio symbols sufticientl y legible to be used in
tactual graphscs
a) Could they be used to represenilwateﬁways, rivers, shorelines,
' ~etc :

b) One such symbol which has been used and have proven Ieg1b111ty
' is the following: === 4@//,,,

4. Could symbols have conventional functions or assignments across
areas Or subject matters. e,

111, Peréeptidn of displays
A. Genergl

1. To be able to perceive displays, prior experience with spatial
retationships and with elements simtar to those of the display
is needed- In other words tactual ledrning and development

o must be considered What types of learning and experiences
E;BJ!; are 1mportant to the ability to percerve displays.
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2. What are the behaviorg! tasks ot reading displays both from the ‘
standpoint of read'ng and trom the standpoint ot executing objectives.

3. What are the most efrifrent types 0t scanning technigues or
strategies. Do thecse depend on the purpose ot the reader or
task and the type ot disptay.-

4. To reflect on the wmportant characteristics of displays could
covrespondences between the menta! maps ot readers and the
displays be determined. What does the reader remeiiber ot the
display.

5. Could different types of displays be ciassitred and studied
to determine those which are most readable +rom which (harac-
teristics contributing tu readebility could be discovered.
Could the- information which s retrleved be compared with that
which 1s displayed or supposed LO be atquired

a) Visuatly length, ares, ond volume Ot tigures within some
displays are readabie 1n that order. In what order would
these dimen<.idns be read tactualliy. : -

b) What are the un:que tedtures of each or these dimensions
~which make them readsbie.

6. The relationships between the figuse and ground of tactual
displays needs to be studled - the application of visual princi-
ples may result n reversing the relationsaip in the tactual
mode . ’

7. What are the variables intiuencing the ﬁefceptldn of organized
or patterned displays. Needed’ are psychophysicat studies showing
the. tactual ob1l|ty tor pat[ern resolution.

"a) tht are the-conditions for obtaining 1igural unity n a
taCtual display - 'n vision depending on certgin relot1onsh1ps
elements of a figure hang together

b) What ace the condit:ons tor obtaining figural separation
N 3 ta.tual dispilay - '

1) How does the reader know which elements belong tc which
Tlgu!es .

11} How tar seporsted must trgures be betore they are per-
cerved a5 distinct.

8. Needed 1s @ consideration or determination of the physical.
lsmits of symbols within organized displays - size, number
nuymber of ditterent types, 3pacing, ety
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B.

9'1

Size

1.

2.

Would the inglusion of reference points and other orientation
symbols or devices aid the readability of displays. :
What 1s the opt:mum size of tactual displays - maps, figures,
- diagrams, etc What are the tactors which determine that size.
a) Needed are studiles ot the areal extent of figures from the
standpoint of sertal perception and Subsequent integration.
b} How smal! could the flgufes be without violating the require-
ments tor pattern resolution. Are there optimum conditions
tor this situation..... -
c) Is there an optimum relationship between size and the
amount ot information to be .onveyed.
dl ls the best s:ize for o dispiay that which 15 kept within
a two-hand ‘spen- When reading o display does separation
- 0f the.-hands interfere with distante Jjudgment. '
e) How ddes the size ot a display atfectl the resder’s frame
ot referenv'e. . -
t) - Does the size of a dispiay Vo!y according to the grade Or
deve} upmentan ‘evel ot the subject.
Presentiy maps are produced in large atlase, ~ wouid they be
as readable 1f they were Lhe s1ze ot ¢ Draiile page. -

Number of complexity

‘l(\

25

Displays should be kept a¢ simple as p0551ble What 15 s m-
p1!c1ty and how simple should dxsp\ays be. :

What are the factors which contribute tO the complexity. of
dispiays. :

Y What constitutes an optimum amount ot information, number
and kind Af symbgls and number and kind ot tigures which
can be depicted 'n a disoray. How many different types ot
symbols and flgu.cs can appear on.a display betore Ieglb)llty
is atfected

b) What makes a display too ciutteced Lo be ceadable. This

- factor shoutld be considered in relation to, or In con-

Junction with notes, labels, lead iines, tracker dots, etce.
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c) Is there a developmental or learning tactor related t-
complexity o< the amount of informaticn 1n a display.

3. According to (drtographers oniy around five point symbols are
needed for & map. Could the numerosity of different types of
symbols used in ditierent types of dispiays be determined.

N

4. A procedure tor determining where difticulty 15 encountered
in displays might be to start with simple figures and add on
intormation unt:! performance or readability deteriorates or
breaks down.

‘D Scaling. s .

1 There are two aspects to scaling - one reters to the actual
construction, the stze-distance relationship between parts of
a map and cthe tigure; the seiond reiers L0 the perception of
the tme-distonce relationship petwesn narts.

a) In terms of the first aspect could the value of scating be
determined for difterent types of tactual graphics, e.g.,
visual maps sa7e distorted tor emphas:is

1)- What :s the significante ut stales used.

11)  In this sense shouid sceilng 1n Some dispiays be con-
sidered onything mo:re than o general indicator for
compar 15011 purposes. N

111) What shouid be done when the scale 0f a Tigure has to

be ¢hanged tor braii'e and operations nvolving the :cale
are required 10 answer questions about the tigure.

b} Scaling in the second sense 1s one of the must mportant
aspects ot interpret:ing any graphic.

1) What are the factors which are related to the perception
of these -efationships. ‘ . '

11)  What kinds of experiences 0 tratning dve necessary and
related to this ability.

2. Tactusl sca)ing needs refinement and deveiopment for lhe fol-
lowing 1tems: thermometers, ciocks, rulers, protractors, money -
anything compar ing o+ showing the reiationship ot values.,

3. Closely related to scaling it oreintstion to the placement of
figures and orientaticn to compass directions.

al How should these things be indicated
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b} What are the tactors which_ intiuence or contribute to
ortlentation.

[V. Descriptive or explandtory material’

A. Uhere and how should the trtie, instructions, expignatory material,
notes, keys, labels, and compsss directions be placed 1n relation
to the display and the page.

1. Could the arfangement of these 1tems aIWoys he the same;
could standard condrtions be dete-mined tor them  Under what
circumstances should tihey dy “ter

2. Should tirties, fabels, etc be placed Loth vertically and
hori1zontally on the page. In which direction would these i1tams
be more readable.

3. What kinds of symbois should be useqggtor the compass directions.

4. What should be done with ieade.s from o lobel to ar indexed
part. Could condit:ons be determined unZzs which they would
mprove readabiiity. :

5. Does labeling or other ext<aneous symbology within & textured._
area cause confusion in percetving the area.

6. Key placement

a) In arranging the key symbology constderation should be
given to whether their Grrentation 15 the same as used on
the display. Ho wouid & change of orientation vnfluence
the perception of the symbona

b) Inmulti-sectioned displays or d1splays runn1ng across
more than one page, should the key appear-only once or
be repeated for each section or poge :

B.. Under whet condlt?ons should number and Tetter signs be used.
- Shouls they be vsed at ail There are-ditierent practices of using

these symbols ~ should their use be stendardized.

C. How sﬁ0u1d ditterent 1nk co!ofrs and shading be represented.
T, What should be drn--with ditterent saturations of hue.
2. Could ditferent textures be used tor shading.

V. Training tor reading d1spiays
A. Children need to be taught to systematically explore Lang1bie

displays- For efticvent pertormance ch'ldren need to develop
[ERJﬂ:‘ strategtes for exploring displays.
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B._ Children need to.he taught a wide variety of spatial relations.
Are some types of tasks and materiais better than others for achieving
an appreciation of spatial relations:

C. Readers need to be téught the concepté and practices. of scé11ng
and these related-to the child's actual experiences.

D. What do teachérs think are important. featuces of displays and
aspects of reading displays which need to be taught. Could an
assessment or Ssurvey be made of teacher s interpretations of these _

"~ things.

E. Tka1ning to read displays should be gradusi and should 1ncrease 1n
complexity-as grade level or age increases.-

F. In terms of skills, principles, and.techniques what would be
appropriate fOf tra’nlng teachers 1n the area of reading displays.

G. -Should manuals for regaing disploys be developed for teachers and
<tudents, : _

H. One area where displays and tralnlng for reud1ng displays is criti-
- cally needed 1s that of Orientation and Mobility. Here maps are
needed for dwfterent grade or developmental levels. -
VI. C1a351f1cat10n of dig pldys
A. Genera1
1. Would the classification ot displays.and maps provide informa-

tion which wouid be relevant to perception. Could the kinds of.
information displays are supposed to-contain be classified.

: a) Do the types and characteristics of displays interact with
characteristics of tactuel perception or other characteristics
"of readers.

|
g

O , b) For classification of different types of maps see Robinson
: and Sales - Elements ot Cartography. Could base maps be
prepafed tor d]frerent typEb of commonly OCCUr™Ing maps..
) .Shou\d certaln types ot maps contain intormation based-on
.certain principles or purposes for which they will be used,
such- as specific utility, e.g. in a layout of a floor plan
for @ building.show oniy masn ¢6r-idors, directions, stairs
and. their: d!rectlon location ot 1mpocrtant offices and
‘ restrooms

'
wi

d) uhat dlSplayS are easiest to read both between and within -~
. classes-and what aré the ractors contributing to their
readab1ltty
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B. Different types of d1sp1aysq The following are not exhaustive but
simply the ones considered by the committee. For other examples
and con51derat10ns see the Textbook and Math areas.

1. Biological and EBotanical drawings. These need classification
- and some should probably not be attempted at all, others could
be treated with cross sections and graphs... e = -

2. Circles and p1e diagrams.

a) To make the comparison of areas of circles visually
accurate, the circles need to be corrected by a predeter-
mined amount. Would this also be true for the tactual mode.

b) How should they be divided 1n order tor the divisions to .
be tactually readable. s

¢) Could circles be used to develop the concept of degrees
of angularity. [s this an efficient means ot teaching
degrees in anglec .

3. Clock faces and thermometers, both actual dev1ces and repre-
sentations. '

a) The main problem with these devices 15 that of compar ing &
moving point with a flxed positicn or positions.

b} what 1s the optimum space between the pointer and the index
number.

c) What is the optimum space between the index numbers. -

d) What 15 the optimum length ot hands which wlll alnow them
to be d)fferentlated

e) In study1ng these devices should a distinction be made
between static teaching models and dynamic actua! models.
Different considerations need to be made for c]rCular and
bar type thermometers.

4. Crosscuts or ¢ross sections

s _ a) For exampie, biological or geological - these types of
figures should be considered or treated with line graphs.

b) Would overiays or serial drawings .depicting different features
of the same object be an efticient means of representing
these tigures. :
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5. Economic charts. What could be done with cartograms in which
pictures of actual objects are used to show the function
Should other symbols be substituted for the figures.

- 6. Electric i or electronic schematics.
a) _ Symbology and uniform method nf representing are needed.

b) Would outlined blocks enclusing symbols which have boen
keyed be an effective means ot representing.

¢) Would a narrative description of the schematic be as mean-
ingful as a spatial reprasentation.

7. Flow charts.

a) Do the different kinds ot flow charts Qfesent different
problems.

b) Should special symbols be developed and :-tandardized fer
boxes, slopes, directional 1ines, branching, etc.

v 8. Graphs, bar and curve

a) Three principle problems are the detection of the siope
of a line, the relationship of values or classes of values,
and the referencing or determination of values. What
are the variables which influence these functions.

b} Couid standards be developed for setting up the axis lines
of graphs. For a series of graphs would maintaining the
same basic axes contribute to readability.

c) For bar graphs 1s the outiine form as readable as a raised
surface bar. What about straight lines as substitutes for
the bars.

d) Is there an optimum elevation and spacing of cross hatching
and lead=r lines which would not interfere with the Tegibility
of the graph.

e) Would alternative ways of presenting the information in
some graphs. e.g. tabular format, be more efficient.
Under what conditions.

9. Pictures, figures, and photographs of objects.
a) What should be done with items of this nature which can-

not be reproduced. Should they be described. If so,
1s the description and vocabulary level adequate.
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VIIL.

b) Should an attempt be made to develop tactually readabie,
simple embossed pictures and shapes of commonly occurring
objects

¢) What should be done with pictures and drawings that figure
into different types ot operations and tunctions within
the text, e g. n math, counting pictures of elephants,
cowboys, etc.

d) Should ditterent procedures for handling these materials
be developed for ditferent grade levels.

10, Rainfall maps

a) Would ditterent textures and density of patterns adequately
depict the information 1nvoived

b} Could ditterent symbols be used tor difterent types of
information

1. Time lines
a) Two sources of difticulty with these figures are referencing
time values and over!apping time periods. What could be
done about these probltems
b) Could ditferent degrees of tine symbo! legibility be used
to depict ditrerent time periods. This would require scaling
of Tine symbo'!s.

¢) How should direction of time lines be represented.

Production

A.

What are the principies on which transcribers and others rely
t0 produce displays

In terms of faithtul reproduction ot the gbject or event, how
dacCurate does a dispicy need tu be to convey the desired concept

1

i~ Could features of displays be distorted to emphasize 1mportant
informaton.

a) Would disturtion result tn a inore atlurate percept
b) would 1t lesd to the desired percept more quickly.

¢} Under wha' conditions should 1t be used.



2. When would generalizing texciuding insigniticant detail and
elaborating 'mportant elements) ot displays be useful Under
what circumstances shou'd it be used; for what ourposes.

Would seria! drawings dep:cting difterent teatures ¢f the same
displgy 'mprove its regdability ls the reading of displays
divided 1nto sections more difticult than reading the whole display

1 ls the skeleton procedure (presenting a bare outiine of the
whole dispiay and subsequentiy eigborating subsections) an
etfective means of representing displays

a) How should the skeletun be divided - would quadrants be
the most desirable

b) Should the complete dispiay accumpany the skeleton. Where,
before 0or atter

2 in partitioning displays wouid 1t be better t0 add or sub-
tract layers of comptexity  Should the whole tigure precede
or follow ur come betcre and atter the partitioning

3. Would these procedurns produce the same eftects on subjects
at different grade or developmental levels.

Could methods be worked ovt tor representing three dimensional
objeets or tigures 1n a twy dimensignal tactual space Are
there ciuirrent methods tor doing this and how effective are they-

What considerations should be made <egarding multi vs single
copy reproduction ond the ditterent types of media on which the
displays are preduced - piastic and paper

1. Should there be ditterent principies ot production for these
difterent conditions Should the production process depend
on these vartables

2. Are there certoin types of materials which are best for certain
types of displays

3. For ditterent types of media such things as the following
should be consideved: capeCty for texturing, ability to hold
the pattern, strength of pattern, iongevity of material

4. Do ditferent types ot symbois need to be developed for the
different media Could certain of the same symbols be used
acr0ss the ditterent med:ra

Couid the use of symbols be standardized  For ditterent types of
displays.
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] Are there a sutt>crent number ot symbols to standardize
2 Could production conventions for the use of symbols be developed.

3. Would standards produce limitations on the use of symbols
and the product:on ¢t dispiays.

G. Could overlays and taCing pages be used and be taztually meaningful.

H Tools need to be deveroped for discriminable symbols and the pro-
duction ot displays.

1. Shou:d they be standardized tor difterent types of production
processes, 1O~ dittecent types Of material.

2 Would & prate or tempiate tur drawing against be usefui n
conjunction with some of the toois

3  Wouid computers be wusefu' or have any application in the pro-
ductron Ot tactua® graphics

4. Can the too'!s be produced economicaily, can they be made on
a product:on bas:s

VITI. Indiyviduals and organizations invo:ved in the study and production of
displays

A. The following 1tems are not exhaustive of the many 1ndividuals and
organizations working 1n th:s asrea  They are reterences adduced
during the committee meetings A:s references they furnish a good
starting no'nt tor investigating the area- Naturally, heading the
list are those individuals who served on the committee and provided
the substance for this report

B. Dr. Alfred Leonard 4t the Unicersity ot Nottingham has studied
the physiological corretates and behavioral tasks 1nvolved 1n using
maps for traveling

C. Dr. W James Pickles, Worcester College tor the Blind, has done
considerable work on training to read maps.

D. Mr. Robert Gunderson, New York institute tor the Blind, 1s skilled
in the production and use ot eiectrical schematics and Morse Code.-

E. Mr. Carlton Martin, Wichita, Kansas, has designed and developed
embossing tools for Mrs. Betty Epstein, a volunteer map transcriber.

F. Rand-McNally has published a map reading training text for teachers
and one for Sstudents

G. The Army Topo Command, Washington, D. C , has done considerable
vesearch on maps and work on the production of maps ~ equipment,
o materials (the latest in plastics) and techniques. This organization
[ERJ!:‘ may have available pantographs which would be usetul 1n the pro-
o e duction of maps for the blind
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Expandocratt papec made by the >cott Paper Compony aliows greater
elevgtion of symbo!s and may be useful in the construction of
displays.

Tedlar PVYF tilm 1s a thin sheet ot plastic on whi~h one can mark
and obtain a raised image on the same side ot the sheet as that
on whicn marked

The Massachusetts Institute ot Technology has worked with a chemical
process tor etching piastic which reportedly results 1n a very
leg'ble tactuai graphic

The Howe Press, Royal Nat:ona:. institute tor the Biind, and Re-
cordings for the Blind have all wroked on and produced tool kits
for the production ot tactual displays
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Appendix D

Generalized Problem List

The following report is the result of an attempt to bring together
and relate problems and issues from five areas where work on braille codes
is necessary. The first section contains general considerations brought
up by committee members in each of the areas. No attempt was made to indicate
the areas in which the issues arose. In subsequent sections, 2.0 tiarough 5.0,
individual problems are specified and the areas to which they relate are in-
dicated. The indicators are found to the right of the problems in any of
three columns. The columns are headed by letters which refer to the following
areas: TF - Textbook Form2t, Mu - Music, M & C - Mathematics and Computer.
Within the " & C category most of the items are from the math area. To dis-
tinguish these from ones 1n the computer area, the fewer number of computer
items are preceded by COM. Also included in this category are a very few 1tems
from the faps, Charts, and Diagrams area. These are preceded by the word,
Maps. The symbols found under these headings refer to problem items in certain
sections of the committee reporis for each of the areas. The commitiee reports
were set up in a standard outline form using Roman numerals, letters, and
numbers.
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Braille Codes Pilot Project

General Considerations
Common across areas

Philosophy of transcraption

Considerations basic to problems

Modification and development ot codes and techniques

Editing

Considerations pertinent to transcribing

Considerations nvolving computers

Manuals and quidebooks

Considerations concerning the American Printing House for the Blind
The development of an overall code of braille

Specific to areas

Textbook Format

Mathematics and Science Area
Music Code

Computer area: code development
Maps, Charts, and Diagrams area

Problems of Symbols and Rules Involving Syroology

Review of symbology and conditions of use

The representations ot symbols

The placement, arrangement, or alignment ot symbols
Other symbology needed

Formats and Linear Dispilays
Formats

Formats for aifferent parts of a book
The cover and volume 1dentification
Title pages
Indices
Appendices
Glossaries

Formats for page variations

Pagination

Humbered and lettered Tines 1ncluding those which are to be counted or
otherwise reckoned and measure numbering

Page titling and key and time signatures

Alignment and juxtaposition of materials

Runovers, word and measure division

Hargins

Footnotes, reterences, marginal information, and glosses
Transcriber's notes '
Variant type forms and print devices for emphasis
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.1291 General considerations
21292 Dhiferent print type fonts
.1293 1Italics

.1294 Double cans

.1295 Underscoring

.1296 Paragraph headings

.1297 Colored type

11298 . Miscellaneous designata

.13 Formats for Language and Special Materials

.131 Systems of pronunciation, nronunciation marks, and punctuation
.132 Plays

.133 Poetry

.134 Foreign languages

.2 Linear Displays

.21 General

.22 Types of displays and their placement
.23 Modification and alteration ot displays
.24 Titles, headings

.25 Designators, indicators

.26 Spacing

.27 Alignment

.28 Margins, 1dentations

.29 Runovers, division of materials

.30 PReferences, footnotes

.31 Enclosures, explanatory materials, entries
.32 Techniques and miscellaneous

4.0 MNon-linear Displays
5.0 Factors Needing Development

Complete codes

Symbology, format, and rules
Displays

Special factors needing development
Music materials needing development

oW~

6.0 Resources
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Braille Codes Pi1lot Projgect

1.0 General Considerations

.1 Common across areas

-1

AN

171
21112

1113

112

2113,

Philosophy of transcription.

Some of the 1tems within this report are posed as questions, some as
statements, all represent considerations or judgments by members of
the committees about what needs to be done to improve braille and the
plight ot the braille reader. Not ali of the considerations were intro-
duced by committee members in all of the areas but occurred with greater
or lesser frequency. Those rtems under general considerations are not
designated according to the area from which they came. The ones under
the more specitic nroblem sections are so designated, and an attempt
was made to generalize the 1tems across areas. To determine the exact
problem for a given area, 1t 1S only necessary to refer to the conmittee
meeting for that area.
The 1tems included 'n this subsection are not the only ones which are
pertinent to a philosonhy behind the translation of print to braille.
Many of the considerations and questions from other of the subsections
below are also applicable. The reason tor singling out the ones 1n
this section was that so many of the problems listed later had their
or1gins or solutions linked to them.
An enduring and pervasive issue in all of the code areas concerned
the degree of equivalence of braille and the 1nk print copy or, in
other words, isomorphism versus divergence. This 1ssue arose in all
of the areas, and those from the computer and math fields favored the
exact <orrespondence.
Empirically those tavoring the exact correspondence were those whose
work was technical or such that required a close interaction witn the
sighted or sighted literature. Should different contingencies be
considered for these somewhat different groups.
In what ways 1s 1t wportant for the student to know how the print
format appears  Should a grade level factor enter into this .question.
What cons:derations relevant to the equivalence 1ssue should be
made regarding visually handicapped students 1n public schools.
Another factor arising 1n a number of the areas, albeit at times only |
implicitiy,concerned the unit of recognition 1n braitie reading. [t
was apparently assumed that this unit was the whole word, and that
braille reading occurred 1n a manner simlar to print reading. The
effects ot this assumption on the codes are the establishment of rules
and practices whose purpose 1s to maintain the integrity of the whole
word. However, research has 1ndicated that the unit 1s the individual
character which along with the other characters 1n a word is sensed
1 a spatial-temporal sequence. These results have 1mplications for
the use of contractions 1n words and the division of words.
Another 1ssue which arose 1n all of the areas was that space saving
1s no longer the mportant consideration 1t once was, and now greater
emphas1s should be placed on the readability of braille.
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.114 One further 1tem for consideration was that an attempt be made to
.determine the tactual meaningfulness of changing nrint practices, and
that research and changes of the code should be based on maximum
readabiiity.

.12 Considerations basic to the problems.

.121 Overall the principles and laws of visual percention do not apply to
tactual nerception.

.1211 Compared with vision tactual perception 1s more restricted, less sen-

s1tive to detail, and has more of the quality of serial integration.

.1212 Some material cannot be represented 1n a way which 1s tactually
meaningful to most readers, e.g. three dimensional drawings. Other
alternatives need to be investigated. o

.1213 HMore information s needed about tactusl rerception. Principles need
to be developed which will define the tactual perception of patterned
displays-

22 Integrg1 to the ‘tudy and developuent of braille and tactual displays

is the experiential level of the reader.

1221 Affecting the perception of symbology and displays is the reader's
developmental age and his previous experience with the symbols and
displays.

.1222 Advancement 1n this area has been retarded because of the absence of
training in reading tactual displays as well as the lack of knowedge
of perceptual factors - future work n this area should proceed along
the Tines of parallel development of these two aspects of reading
displays.

.123 A major problem 1n all the areas has to do with the lack of consistency
and compatibility among the codes. Of possibly even greater significance
is the transcription problem of when to use the symbology of one code
and when to use the symbology of the other codes.

.124 In planning or considering codes for different fields some var1ab1es are
common across all fields - vertical and norizontal factors. An attempt
should be made to make codes compatible horizontally or where they
share commonalities and avoid having different symbols for the same or
similar situations This requires the determination of common elements.
Would a computer be useful in I1i1sting or keeping track of instances
where symbols or rules are used.

.125 The present project snould consider the development of computer and
other codes from the standpoint ot eliminating the major problems.
Fundamental 1ssues should be resolved by whatever means are necessary.
With the present prospect of greater resources more permanent, in-
depth solutions should be sought.

.126  In dealing with the problems a useful distinction may be that between
format problems and problems of linear and non-linear displays. The
lacter problem types refer to relationships of parts internal to an
item such as a table or graph, and the former refers to relationships
of the *ext to the page and to other itews on the page. This dis-
tincticn is followed later 1n the sections dealing with the more
specific prohlems.

.127 Decisions concerning problems in the present code should be made 1n

light of eventual computerization and standardization of practice.

On the other hand, any changes in the code should be made from the

standpoint of the reader and a workable code and not ease of computerization.
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.13 Modification and development of codes and techniques-

.131 The present practices and rules of the codes need to be examined
and evaluated, and the i1nconsistencies within and across codes
el iminated

-132 Within a code some of the symbolism may be deleted but there 1s a question
of whether or not new meanings should be assigned to the characters
formerly used.

133 Format techniques and rules should be loouked upor only as guidelines
wnich may change with future developments.

1331 Practices and rules should be kept current with chancing print

practices.

-1332 Maintaining currentness is an ongoing process anc¢ reguires continuous

monitoring ot print and liaison with pri-t publishers.

134 Because of the changing natt.e of diffeicnt subject areas and print
practices one of the characteristics of a code should be expaniiveness
or open-endedness, and explicit provisious for this should be made
at the outset. '

135 In code development and 1n the exposition of codes there is a question
of whether differences based on grade ¢r developmental Tevels should be
considered

1351 How could the difficulties caused by the beginning reader having to

learn different forms of the same word be resolved.

.1352 Could the introduction of code elements be controlled and possibly

based on frequency of occurence.

.1353 Should attention be given the fact that public school children often

have no one available to interpret the symbols, formats, rules, etc.

.136 Should there be two levels or grades of braille, one for the multi-
handicappned or retarded and one for the average visually handicapped,
viz, grarfe 1 1,2 and grade 2 for the respective grouns.

.137 The task of developing a code is much too complex Tor part time
efforts; needed are the full time endeavors of personnel hired for
the purpose

.138 A number of problem items which have caused difficulty for the
computer in the translation of braille codes have been identified by
the Advisory Committee of the Braille Authority and lMessrs. Robert
Havnes and John Seims of the American Printing House for the Blind.
These constitute general kinds of problems or factors to be aveoided 1n
the development of a braille code

.14 Editing

.141 Editing is principally a format prcblem, and editors and transcribers
vary 1n their knowledge of the code and their practices of formating.
‘142 Editing entails a decision of what should be reproduced. Who shouid
make this decision and on what basis. What kind of editing is useful
or desirable.
.1421 How would editing affect transcribers. They do not want or feel
qualified to decide what should be deleted or changed.
-1422 Should teachers edit the books before they are transzribed. Relatedly,
could procedures be worked out for transcribing both parts or scictions
and the whole of a book.
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1423 Would joint teacher-transcriber editing be feasible and resolve some
of the problems inherent 1n the process.

.143 Should grade level considerations enter into this matter. Should an
attempt be made to determine what the regular ciass teacher of the
lower grades, K-4, requires and expects of the blind child with regard
to th~ use of the material 1n print books- How much 1s meaningful
and used by the resource or itinerant teacher. Could information
of this type provide the basis for editing lower level math books.

.15 Considerations Pertinent to Transcribing

.151 It 1s generally accepted that transcribers prefer not to have to
decide the resolution of ambiguities and the determination of format.
Inasmuch as the transcribers annually produce more titles than any
other organization this consideration snould be central to any future
work on the codes.

.152 Under what conditions should transcribers 1list special symbo]s and
symbols of other codes in the front of a book.

-1521  What should the transcribers do if they don't know the other codes.

.1522 VWould it be desirable to determine the most commonly used special
symbols by grade level.

-1523 On the assumption the reader knows the other codes could just a
transcriber's riote be used specifying the other codes which appear in
the book. Should different types or levels of books be treated
differently.

.153 In reproducing tactual displays, principally maps, volunteer transcribers
are forced to make decisions about a number of factors which, for the
most part, they do not have sufficient information to resolve. Answers
to questions such as the following are needed by the transcribers.

-15631 Will the display be tactually readable or meaningful.

1532 Could it be made meaningful and how.

.1533 How long would 1t take the reader to 1interpret and understand
the graphic, and would the effort be justified.

.1534 Has the map already been produced and 1s 1t available elsewhere.

.154 Would using key punch machines instead of braillewriters make the

transcriber's task easier and possibly encourage more persons to become
transcribers

.16 Considerations Involving Computers.

.1617 Computers are playing an ncreasingly important role in the production
of literary braille and have a prospectively useful role in the
production of music and math braille Any future work on these codes
or the development of new codes should focus on this contingency.

.162 The computer field is relatively new and rapidly changing. Changes
are also occurring in the technology and hardware of computers. These
factors should be kept in mind when the computer area is considered
in connection with the Braille codes.

-163 Considering Braille in relation to the computer field there are two

. general areas of interest - (1) the development of a computer code
and (2) the translation of print into Braille by means of the
Q computer.
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164 In the brarlie community there are considerable questions about the use
of computers 1n the translation ot braitle
1641 Regarding the computerization of braille 1% may be helpful to dis-
tinquish between compiic@ation and conflict within a code.

16411 The tformer refers to difrerent procedures, rules, or alternative ways
of transcribing which are sometimes complex and difficult, but
for which conditions of use are specifiable. Involved are valuable
‘techniques, nuances, etc , which should not necessarily be eliminated
from the code because of comnlexity or difficulty

16412 The latter reters to Drocedures, directives, or rules vhich do

not adequately diftterentiate under certain conditions and in given
s1tuations are incompatihble or controvertible  These 1tems should
be elyminated trom the code.

-1642 The computer can handie any kind of lugical, unambiguous rules or
functions for which an algorithm can be written. In practice, however,
tme and economcs 1mpose limits.

1643 Some of the rules of the current braille literary code are ambiguous
and conflicting. These require subjective judgment by the transcriber
‘ and are difficult tor the computer to handle

1644 The techniques 1nvoived in using the computer to transtate print to
braiile have 1nfiuenced the literary code and should and will in-
fluence the development of codes in other areas. These influences
will be of the nature of greater consistency and standardrzation.

.17 Manuals and Guidebooks

171 There is a need for a manual of format and techniques for each
of the codes Present manuals need to be examined tor completeness
of coverage, errors, ambiguities, etc
1711 The manua's should be cross referenced and specity priorities of rules
and codes which take precedence.
1712 Would grade level or another type of ordered guidelines be desirable for
the 1ntroduction of contractions and other difficult symbols.
1713 Should separate rules or guidelines be developed tor students and
teachers
172 The present code books need more directions and greater speciticity
ot rules and guidelines  Also needed are more varied and complex
types of examples  This material could be placed 1n a supplement
or addenda and cross reterenced with the code bhook
173 There 1s a need t¢r a manual of guidelines for the production of tactual
displays, and nossibly there should be two sets of guidelines, one
for volunteers and one for pubiishing houses.
174 Should Vesson books tor the codes be developed tor teachers. Would e
1t be desirable to present the codes on the basis of what 15 needed
at certain levels.
175 The American Printing House for the Blind has recently completed a
1970 Addendum to the Code of Textbock Formats and Techniques.

18 Considerations concerning the American Printing House for the Blind
(APH)

It 15 understood that many of the current policies and operations
at A’H have their origin ir past federal legislation For this
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“reason some of the con$iderations below could not be mplemented at’
this-time. However, committee members felt that these suggestions
would be beneficial to the field, and that they should be included
in the report for future exdmination and action.

.181 There was general agreement that APH should assume a leadership

role in the development and standardization of the braille
codes, in effecting changes or 1nnovations in t»= codes, and
in assuring the future production of braille.

-1811 Efforts and attention should be directed toward the productlon

of fewer copies of a greater variety of books.

.1812 APH should make efforts to broaden i1ts base-of p: oduct1on ‘beyond

the secondary school level and to produce more scientific and
technical literature.

.1813 APH should have a volunteer group of transcribers connected with

.1814 Correlatively, the Braille author1ty or some other group or 1nd1v1duq]

1ts operations and should take an act1ve role in dlrect1ng these
groups -

needs to monitor on a frequent or daily basis problems with. the
codes and changes in print literature and to take i1mmediate action.
Procedures for developing and maintaining ctirrent standards can. be
obtained from the American National Standards Institute. :

.182 APH has embarked on a project to develop & computer assisted music

translation program. The initial phase of the project runs from May

1971 to Jurne 1972.

.183 Over the past two years APH has developed a braille Chemistry code

which is compatible with the present Mathematics Code.

.19 The Development of an Overall Code of Braille.

.191  The rationale for anwexpanded—ce11 code.

L1911

Jd91M

19112

-1912

1913

19131

Basic to all of the code problems and the computer translation of the
codes is the multiplicity of meanings and the equivalence of symbols
within and across codes., Many of the braille characters have more than.
one meaning, and, especially across codes, a number of characters have
the same or similar..meanings.
Related to this is the absence of -compatibility of ruies, procedures,
etc. across codes.
Because of these conditions and the 0verlap of subgect areas in texts
the problem arises of when and how to use the difterent codes together.
Furthermore use ot the codes together requires knowledge of the
- various codes- and causes difticulty in reading and hand transcribing. .
To resolve these problems an overall code containing a large number of
symbois 1s needed to embrace the different subject areas where
separate codes now exist.
One way to obtain more discrete symbo]s is through an expanded cell
construction. :
In this regard nine-dot braille-has recently rece1ved some attention;
however, the number of.available characters in this sytem s too
limited to take care of the vast number of different print symbols.
A more workable system, and one recommended by the committee, 1is
a variable column width construction which is similar to the
Standard Dot System proposed by the Uniform Type Committee in 1915
and, with the exception of cell height, the old New York Point System.
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191321 "With the variable widthISystem there are more than enough discrete

symbols to take care ot the separate codes which now exist.

191322° With the proposed system the symbology or notation of the present

literary code could remain much as it rs, on1y minor. changes
being required.

191323 Where the most change 1n the present literary code would occur

1S 1n the spacing hetween characters and words- Overall, though,
the number of characters per line would be approximately the same.
The change n spacing would also reguire a .change in the writing
devices: for the braille writers and stereograph machines 1t would
be only a minor modification, for the-slates 1t would be a de519n
similar to that formerly used for New York point.

.191324 Further, concerning devices and machines, 11 unambiguous and

1914
1915

192
1921

1922

-1923
1924

- .1925

1926

,consistent codes or a code 1s available then the technology and
equipment - writers, reading machines, etc. - will develop.
It 1s-also possible tiiat with technological developments something
such as interchangeable ratchets on braillewriters would preclude the
change in spacing and the literary code would be, for the most part
as it 1s.
To assure an ob3ect1ve,cons1derat1on of the variable width system
the computer committee would like to disseniinate examples of the
code and to hold a meeting of the other committees and 1nd1V1dua1s
interested 'n the development of braille.. :

Questjons and alternatives to an expanded code.

The variable width system should be investigated and evaluated for
(1) the legibility ot the characters singly and in combination,

(2) the readabil1ty of words, phrases, and sentences, (3) the amount
ot changes required in the existing system, and (4) 1ts overall
teasibility

ls an all embracing code.desirvable from the standpoint of the present
Math and Music codes and the material available in thesc areas,

the habits, attitudes, and type ot the consumer, the pos. hle greater
amount of material! to be learned, and the equipment and wriling
devices currently used.

Would the veriable width code make the exzst1ng codes s1mpler or

more complex in terms of symbol units, ruiles, etc.

How would the proposed code atfect the number of symbols per .line

and the amount ot material per page. How wouid tables, charts, etc.
be atfected.

How would the variable width code aftfect learning to read and reading
behavior in the lower grades. What affect would it have in the later
grades and on those adventitiousty blinded.

Inasmuch as the principal source ot conflict or problems stems from

~ the relationship between the Math code and the emerging computer

code could these differences be resolved and would this constitute
an acceptable alternative to the variable width system.

-

.2 Specific to Areas

21

[Kc

wll Toxt Provided by ERIC

Textbook Format
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.211 Problems. 1n the textbook area re vo?ve pr1mar11y around format
practices and rules.

.22 Mathemat1cs and Science Code.

.221 At the elementary level teachers fee] that the math code is too
' complex and that more time is spert working vith the code than
with the math concepts. ,
.2211 Some code elements may interfere with the concepts being taught,
' e-g. work with square tigures often does not occur until the
third grade but the symbol for the square-is introduced in the
first grade How does this situation 1nf1uence the child's
concept of a square.
2212 - Could the code be simplified for Plementary level students. Would
a graded teaching manual alleviate some of the difficulties
wi1th the code encountered by the young child. Should math series
"be surveyed for introduction of symbols and concepts and the
results used as a -basis for the introduction of symbology. Would
changes 1in subject structure or curriculum affect the manuals. ©
222 A recent revision of the math code has been made but it has left unattended
a number of items which should be included in the code. A review of the
code i1s needed to determine what is missing and what should be included.
.223  Absence of official adoption of the Math Code has been considered partly
- . -responsible for the tew number of volunteer transcribers in this area.
.224 Eventual certification of math transcrwbers presumabiy by the L1brary
of Congress 1s anticipated.

.23 Music Code

231 The exact duptication ot inkprint copy results-in the representation
of some unnecessary symbology and material in braille, e.g.-clef
signs and narentheses  Could conventions be established for what
should be 1ncluded in braille. Should a grade level or a beg1nn1nq
music level tactor enter into what is represented in braille.

232 In print music there are different ways of denicting the score; also
there are anomalies peculqrar to & composer or autographer, and sometimes
the text contains errors. What should be done with these ‘things - should
the anomalies and errors be changed; should standard guidelines be
developed and specified for these variables,

.233 There are a number of ditferent methods of presenting braille music, e.qg.
bar over bar, line over line, etc. whose use is détermined by consxdera-

~tions based on the music.

.2331 Can the conditions under whicit these methods are used be specified and

: Tisted- :

.2332 Should ohe method be preferred to another. Could the best method be

determined, ,

.23321 Should bar over har be used in pveference to line over line for simple

and elementary music- _

-23322 Should line over 1inebe used more often. Under what conditions.

.234 The reading of 1ntervals for solo instruments in the trebel clef and
-orchestral scores vartes - solo read downwards and orchestra] read
upwards '

-2341 Hhich 1s the best method of reading.
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.2342 With the excepticn or keyboard music why couldn t all xnteYVols be
read upward
235_-The braille representation ot the more complex music requlres stylistic
and interpretative decisions which w11l be dxtf1cu1t for the computer
, to handle.
.236 The computerization ot breille music will lead to a more standardized
reproductlon than was heretstfore possible.

.24 Computer Ares. Code Develcpment
2417 The things which need to be constidered i1n developing a computer code
are those which have already been reviewed and worked on by the
Braille Authority Advisory Committee, 1.e the development of notation,
methods for hendling spec1al displays, and rules for use of symbols
and formats
L .242 According to the committee there 1s nothing especially unique about
* code development for the computer field except tor special symbols and
some displays which are not much dltferent fvom those encountered
n other tields
.243 In comparison with some of the other braille codes the computer code
has a restricted audience or l:mited 'nterest and should be considered
as a subset of another code, most likely the Mathematics and Science
code. On the other hand, the computer:code has broad applications
and 1ts importance and use will increase considerably in the future. .
244  The big problems tor the computer code and cther codes as well, which have
already been mentroned above, are those of deciding when to use the
different codes and the mult1ple meanings and the yariant. uses of the
characters. S WE U R S

.245 What portion of text mater1a1 should use the computer code notat1on

and what parts should use the l:terary and Math codes notation.

-2451 1t 1s generslly agreed that the listing of programs and-displayed
coding sheets should be represented 1n the computer code. Are there
other distinctive 1tems for which a certain code can be specified.

.2452 What should be done when & computer word or expression is embedded
1n a ditterent text Can the conditions be specified under which
this situation can be handled. What should be done when computer

°  materials appesr 1n lower tevel (high school) textbooks.
.24537 Shouid a rule be developed specitying that computer manuals are
"~ nonliterary and theretore-would use computer notation and punctuation.
.246 The ditterent tanguages 1n the computer tield present different problems
with respect to the development of & computer code. Provisions need
to be made for these different systems.

.26 Haps, Charts, and Diagrams Area

.251 Over the years there has been I1ttle change in the production of
maps by publising houses; only w:thin the past tive:years,
approximately, have new procedure been tried, but, in the main, R
without a reliable evidential basis.
.252 Consideratson should be given to having standard, common1y
occurring maps designed -and produced by pfofess1onals, p0551b1y
at a central agency ,
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253 Inasmuch as most visual maps are generalized or distorted to deliwneate
mmportant landmarks there 1s no qood reason why tactual maps should.
not be distorted to make them more tactually meantingful, _
254  In-the—production of tactual maps consideration should be given to
making the maps useable by the partially sighted. In doing this,
practices appropriate to the two modalities need to be compatibie-

TF MU - M&C

2.0 Probiems of Symbols and Rules. [nvolving Symbology
.1 The use of much of the symbology of the different 11E,G
areas needs .to be reviewed = Coincident withthe
review should be a specification of- the conditions
under which the symbols are used. Answers to many
of the questions below should be sought n the re-
view. ‘
.11 Are the items whlch the symbols represent suffi- : [IH2
c'ently detined to delwmit or spectfy the invariant
use of the symbols. o :
.12 When should the symbols be used. - .~ llAv,B1,
: CJATIL3
.13 How is their use 1nfiuenced by ditferent types of '
material. . - E,F
.14 How frequently are the symbols used. C,F1
.15 It used infrequently should they be eliminated. C,F1,Gl
-16  ls what the signs represent meaningful or signi-
ficant 1n terms of distinctive 1nformation m-
parted. 11F1
.17 1t the/7Rformation :s not distinctive or is un-
necessary could the symbols be eliminated. F1
.18 If eliminated should other meanings be' assigned ‘
to the characters. . F2
-19  Under what conditions should the symbols be used
in various language torms, e . g- prefixes and
suffixes. : - El,2 - B3,I
.20--Could the use of the symbois be the same in all : '
words and content within a given. dares. ' E,E3,F
.21 Under what conditions should special or claritying
symbols accompany other codes. 11F2,H4 D,E
.22  What effects will revisions or changes 1n the
symbology and rules have on other parts of the
code and on other codes. A2 ,D
.23 Should the readability of certain cymbols singly o
and together_ be determined. c1,D1,
. : - H1,2
.24 Should a standard Vst of special symbols and e
forms be prepared, e.g. abbreviated words and
measurements., G2
.25 Are the rules for use clear, unamblguous and com- : ‘
plete ' E Ala,H1,

HZ ,H4




.26

.27

a4

42
43

.44

45

© .46

.5

Should certain operations or transpositions implied
by the symbols or content be made for the reader by
the transcriber.

What are the eftects of grade level on the use of
symbols, or, in other words, what considerations
should be made about grade level and the use of
symbols.

What should be done.about difterent symbols repre-

senting the same things within and across codes.
Should the characters or signs be the same.
Under what conditions and for which code elements.
Do and should symbols within a code always mean
the same things.

What should be done about variable print practices -

of using the same symbol 1n different ways.

ls the meaning ot the different print representa-

tions the same. _ _ '
‘What should be done about the placement, arrange-
ment, or alignment of symbols together and with
other materials. :

What are the most readable ways of using certain
symbols together . _

How do they‘best represent the print expression.
How does their disposition best preserve the
character of the material. -

What should be done when the material in question
is carried over from one line to another or oOne
page to another. ‘
What should be done about "tloating dots," the con-
dition in which the relationship among dots 1n two
~or more cells makes the level of some of the dots
difficult to determine or 1in other ways causés 10ss
of al1gnment or orientation to the characters.
These configurations are especially difticult for
the young child. Could a special indicator or re-
reference sign be developed. :
Are there grade .level considerations which should
be made regarding these questions.
Symbology or notation is needed to represent new,
special, or currently undepicted print symbols 1n
some of the existing codes.
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51 Are the print sumbols sufficiently 1nvariant and :
widely recognized and agreed upon. IT I1a
.52"Should braille or some other signs be used to re- _
present the print symbo]s - _ 11 11b
, - Com
- - -111B4
-53 In the music area a representation 1s needed
showing when two fingers or two hands are to
perform some action. - . : : I1IH,
N ' I11K]
3.0 Formats and L1ﬁear Displays
- Formats
.11 Formats for the different parts ot a book.
111 The cover and volume 1dentifcation.
1111 Where on the cover 1s the best-place to iden-
tify or title a braille volume. Where would :
the title be most readable and accessible. - 1I1IAla,b
J1112  In which direction should the title run- -
horizontally ar vertically. - 1c

1113 What information should be included along with
the title. Could the ArabiC numerals be sub-
stituted for the Roman for the volume number
E ~on the binding. e d
-1114  Should there be ditferent ways of titling dif-

- ferent types of books'or books produced by press
and those produced by braillewriter, Guidelines
are needed for both braiile and print title
pages . _ le

112 Title pages.-

~1121 What 1s the best format tor the title pages.
Where should the material be placed on the page. i
Should 1t all be left '-*justitied. A2a
-1122 Should different 1tems ot information be 1n-
¢luded tor ditferent types of material, e-g.
the initial letters of words contained 1n a
volume of a dictionary 2b

113 Indices

~1131 Are indices i1n their most readable.form. Ada
-1132 Should the index terms be tully cap1ta112ed

or 1talicized when they appear .as. such n

print. : 4b
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1133 * How éhould they Se paginated (see pagfnation- S ot
3.121) What should be done when a volume
starts in the middle of a page- 4c

.1134 What should be done wth subhead1ngs in 1ndices.
Should they be indented and how. (See Runovers

e 3.135) 4d

.1135 Should a standard terminology be develdbed for
the characteristics of braille and the rules of
format, etc. to be used in the indices of manuals
and texts dealing with braille. -Should that.
which 1s used n the official code book be the
standard. ' : _ ) le

114 Appendices

-1141 Where should appendices and materials, which 1s | : -
reterred to and needed in the text but which 1s
ordinarily tound 1n the back of the print book,
be placed i1n the braille book - within the volume
where the reterence 15 made, at the back of the
braille volume, 1n_the last braille volume, or

in a supplement A5
.11411 Should 1ts location be contingent upon the s1g—
niticance of the material. 5a

11412 Could such material be classitied according to
different types: Should size or amount of ma-

.« terigl determine placement 5b
11413 What should be done 1f the material is reterred

to repeatedly througout the text. : 5¢

11414 (Could guidelines be developed to indicate e

how such mater:a! should be handled. - 5d
115 Glossaries |

-1151  Should: there be more bra:lle explanatory material
in the glossary sections of books. : : A6

.12 Formats for page vartations
.121 Pagination

1211 What is the best manner of numbering pages.
Where and how should the braille and i1nk page
numbers be 1ndicated . 111B2 11ID1

.12111 -Should page numbering be the same for
different types of materials within and
across areas. ' 1VB6 D2
. ‘ biv
12112 Where on the page would the numbers be
[ERJ!:‘ most accessible. 111B2a
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.12113 Should the ink print page number appear at the
top or the bottom of the page with the brailln
number opposite or adjacent thereto. Should
the numbers be on the right hand side of each -
page. - 2b
12114 How should the numbers be indicated when the
ink page stops somewhere within the braille :
page. TIIB2¢
-12115 How should the pages be numbered when an - :
article, e g brography. 1s inserted :
between the pages ot a text. Could the ' .
phrase, "continued on page so and so," be
used- . ' ' ‘ 2d

i

. 122 HNumbered and lettered tines 1nc1ud1ng those
which are to be counted or otherwise reckoned
and measure numbering.

1221 Where and how should the numbers be placed,

indented, and spaced. Spacing needs to be

ditferent for ditferent sized numerals and

. allowance made for runover indicators I11B3a I[1lE7a 111B4

.1222 How should measures, parallels, and braces be.

numbered tor solo stringed instruments, un-

barred music, and choral music. o o II1E2,

‘ - - 3,4

.1223 Do some ot the designator's need to be

accompanted by a transcriber's note. - o IT1E3
.1224 In the Bible the print numbering practice

varies, should a standard pract1ce be

developed tor Braille. . llIB3b .
1225 Under what conditions should number and
lettef signs be used. 3c ' Maps

IVB
-1226 Rules and procedura) guidelines for the sbove
- need to be clar*fied and expanded 1in the
code manuals . . S ' I111E1b,2

123 Page Titling and key and time signatures.

1231 MWhere and how on the page should the title of
a book and the key and time signature of
a score appear - at the top of every page, full
spelling o« -abbreviated, with or without cap . .
signs. ) 111B1la, LIIFY
. 7 b.c
1232 How should a change of signatures wlthin .
a.page be indicated. F2
.1233 For the young child could something be _
devised to indicate which keys are to be

EMC . ’ p]a_yed - - F4
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124 Alignment and juxtaposition of materials (Related
to Runovers and Margins).

1241 When two or more lines sre velated or, 1n some
way, corcespond end unequal designators, expressions,
or directions appear at the beginning of the line
‘ how should subsequent material be aligned. vl LT 11184
©.1242 Should vertical slignment be different tor dlfferent ‘
types ot material and dlrrerent cperations. : - Ala,B1,
: Blc
1243 \When two lines are to be reod together and one
“line is regularly longer than the other should
- there be & certain way ot always ordering .or
Juxtaposing the lines. . Should there he exceptions ‘
at the elementary level. ' ) - 1lIBla,b,
. | v B4
1244 When lines of material are to be read together
or associated could they be placed on tacing =
pages _ B5
1245 In the development of mathematical principles
could the statement and reason be alternately
presented  How should they be designated, di- :
: vided when runover, and indented. - ITTE2D
.1246 Could the statement and reason of mathematical
principles be set up side by ¢ide. Should dif-
ferent types of these materials be set up dif- :
" ferently . 2c
1247 How does the extra spsce between lines at the ‘ .
elementsry level and the uyse of tracker dots
" where there are seven 0r more spaces between
symbols affect the resder's ability to verti- v :
cally and horizontally align the characters. J,K
1248 The rules governing the practices of alignment
n the code manuals need to be claritied and
expanded and more examples given-. Alb,2

-125 Runovers, Word and Measure divys+on and
Hyphenation (Related to Alignment and Margins.)

-1251  Should.certain types ot material be treated dif- .=
ferently regsarding division and continuation
trom one line or page to the next- o [11C4d " B3,4 AT,3
-1252 Should difrerent tunctional -modes determine
where materials are broken and the disposition
ot the parts. e.g. 1n music the length of in
accord measures, and 1n math linked and non- : : T
ltnked modes. Cl,a.b A2a,b ™
-1253 Could a priortty break list be developed. In
the code manuatls rules governing runovers are
Q ‘nadequate, and, 1n general, more rules and ex-
[ERJ!:‘ amples are needed to cGver a greater range ot -
‘ situations, : B3b,c,2, A4
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How should the break be indicated. Does 1t always
need to be indicated Could the present practice

- of hyphenating words be eliminated- .C

Where should the continuation sign be placed n
relation to the break - after, before the re-.
sumption of the material, or 1n both places
Does use of the hyphen save much space. Does

- 1ts use affect readabi1li1ty. The hyphen is not

used 1n the: 11terory braille computer translation

program. |  1liC4a, -

. b,c
When a division 1s made at a sign of operation,
"where should the sign of operation appear. - at

- the end of the line, at the beginning of the

next line, or at both places. ,
Should division of materials and indicators . L
thereof be handled differently:for ch11dren in

the Tower grades.

Margins (Related to Runovers)

Often more symbols per line or a line wider
spaced than what is currently used i1s needed.
Could the publishing houses produce a 40 or
41 cell 1ine since the current standard of
38 1s primarily a _convention.

Should difrerent types of material be treated .
ditferently with respect to margins. Could
different materials be classified and specifi-
‘cations developed for the different classes.

[s the proposition factual that most brailie.
readers prefer all material flush with the left
most margin because 1t 1s more accessible and
diminishes search time. 111
Wiere on the following 1ine‘should runovers
oegin.  Should they be 1indented.

Should ditferent.types of runovers be
marginated differently. What could be done
with s:ccessive runovers .

Footnotes, references, marginal information, and
g1osses ' :

Could notes be c]assﬁf1ed,as to their kind and
function and should they be treated accordingly.
Particular attention should be given to the

notes of plays. ' 11IA3a
Should their length and number enter into
how they are class1fued ' 3b

MU
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o

Where should the notes and glosses be placed -
next to word, at end of line, at end of sen-

_tence, at end of paragraph, at bottom of page,

at end of chapter or section, 1n back of volume,
in back of book, 1n separate volume. Should

. they be i1ndented. Should they be separated

1274

1275
12751

12752
.21753
1276

1277
12771

.12772

1278

21279

- 1281

trom the otaer material by lines ot dots.
Could their classification determine where

‘they are placed

How can they he refcrenced or indicated.

How can the reader determine which note goes
with which yndicator - by numbering, by
repeating word. '

Under what condit: *oNns shou]d the two

procedures be used.

Should there be different 1ndicators fer the
different types of notes.
When reterencing material should the Arabic num-
bers be substituted for Roman numerals as the
code recommends?
What should be the order of presentation of
tootnotes and glosses when bcoth are copious.

What are the conditions on ‘which the orders

are based

Where and how should the pages be numbered when
the notes or glosses are contlnued over

several pages.

‘Where and how should the outhor s nitials or

other references be placed and indicated when
they are tound below and to the right of a
passage or verse and sometimes preceded by a
hyphen o¢ dash.

Ace the rules governing the use ot tootnotes
tor tore:gn lenguage {section 5, T.f.) adeGuate
tor a1l prose nmaterial. Clarification of the
indication ot tootnotes 1s also needed in the
manuals

128 Transcriber's Notes

When transceiber: notes and keys are used with
displays what should be done about the following:
placement. division, indentation, spacing,
designation, vocabulary level and differentiation
of author’s and transcriber's notes.

Should there be spectal symbols 1nd1cat1ng a
transcribers note

Where should the indicators and notes be p]aced
relative to the materiel referenced. :

TF - MU
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1284 For the mathematics code g transcriber's group-
ing symbo! dots 6 and 3, has been developed
which 1s placed betore and after the note. . Is
this the pest form of indicator that can be
devised - : ’ - D4
1285 in composing notes the grade or developmental
. leyel of the vocabulary should be appropriate.
Could standardized messages ftor trequently O0c-
curring conditions be developed. : D5
.1286 How should transcribers notes be spaced ‘
relative ‘1o margins and material above and
below Should artferent types ot materials
be spaced difterently, e g literary vs. ex- -
. ercise material ~ D6
129  Var-ant Type Forms and Print Devices for Emphasis

.1291 Ditferent type tforms, 1talics, capitalizations,
etc. often are means ot emphasizing or d'stin-
guishing material n texts; n other cases -they
are merely commercal aririices Could a de-
termination- be msde ot the significance of
these var:ant forms_  Could the variant forms
be classitfied and treated accordingly. - TLIET, 111CT
T a Com _
- 111A28,
o
.12911  1In resclving these problems a central
consi1deration should be the ditferences
between working on plastic. paper, and
metal . . _ . Elb
12912 What considerations should be made about
this matter with regard to transcribers.
They usualiy delete as much as possible of
these contrivances.. Should there be
conventions tor this. ' - Elc

.1292 Especially i1n the Mathematics and Computer
areas provisions are needed tor ditterent
print type ronts-and dirferent sized type- ' I1lcz,
Com
[11A2b
12921 Could symbois be devised tor these items.
Shoutd the symbols be stendard across areas. - 111C2a,c
.12922 Where should these symbols be placed in reter- .
ence to the material being modified. o C2b .
.12923 When a special braille symbol 1s used for a
special print symbol, should the print symbol
be depicted somewhere so the braille reader
will know how 1t appears. _ c2d
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12931
12932
12933
-12934
-12935

-12936

1294
12941

12942

-12943

1295

© 12951

What should be“doné with irtalics and the italig
sign The Braille Authority has been asked to
e1‘m1nate this sign. }

Its use requires a subjective jJudgment of what
should be emphasized or distinguished.

There 1s also the matter of wher 1t should be
introduced tn Braille.

What eftect does 1ts use have on the readabllity

“of braille.

Could more meanlngful obJect1ve conditions for
1ts use be establ1Shed. ’

In the expression ot development of special
laws, principles, or mathematical tormulas

made up of ditferent parts should one of the
parts be 1n bold tace or italicized type or
should. some other special indicatcr be used to
deltneate and distinguish between them.

What should be done when a bold tace or other
type 15 embedded n another special type such as
italic.

Double caps - In 1nk print there are three types.
of .caps - should these be represented in braille.

When should they be used or.not used.. Should
some other procedure be used tor directing
attention to the material.

When a considerable amount ot fully capitalized
material appears within the text should some
symbol! other than the double caps- betore each
word be used  Could the 1ta1ics principle be
used.

How much space should be saved for vary1ng
amounts of material using double capg a
opposed to a symbol preceding the ~
capitalized material.

What 1s the best method -
fine .

Underscoring.
dots or smooth

Should spacing between underline and material
be considered. What 1s the optimum spacing
between the 11ine and the material above and
below.

ls there a grade level factor 1nvo]ved wh1ch
1s related to spacing.

Should italics be used 1nstead of underline-
Under what conditions should the 1talics

sign be used. When should the switch be
made .

Provisions ave needed tor this situation.
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111E2

2a
2b

_ec

2d

111E2a
I11E3

111E3

3a

3b

3¢

[11E4

4a
4b

4c
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-1296 Paragraph hecdings - material on hedd1ngs needs
review and clar:fication. - _ - 1IIES
12961 Have too many d'stinctions and provision been
‘msde tor the different forms of headings, sub-... .
headings, etc  Could this matter be simplified. 5a
.12962 Should a itne be skipped before a heading to
emphasize change :n topic- y 5b
.12963 Could the d fferentige for the va:tous types of
" . headings be specified. Should the treatment of
these types be standardized or only kept con-
sistent within a text. 5¢c
.1297 Colored type -1ts use 1s on the increase con-.... ,
© siderably | : ' . I11E6

1297} What should be dorie with colored print -'should

1t be coded: or boxed cor underliined, etc. 6a
-12972 Should a Judgment be made about whether the

material 1s meaningtul or referencéd 1in the

text or whether 1t s merely tor eye appeal,

and then treated accordingly. 6b
.19273 What should be done with colored sections of

books . 6¢c
12974 What should be done when difterent shadings of

colors are used tor different purposes. 6d

12975 Should ditferent construcfions be developed
for different <\tuatwon< - could these situations —
be 1:sted. : T 6e

1298 Miscellaneous.destgnata - arrows, overlines,
numbers

12981  Where and how should arrows be placed that
point to words or ditferent parts ot words.
. Could different strtuations be determined for
which diiterent conditions or practices ‘
ctould be devised. [11E7.,a,

12982 How should )ine segment designations be.
treated. Could a row ot dots 3 and 6 placed above ‘ .
the mater1al be used to designate the segment.” ' o 111E4
.12983 For tigured.bass and chord analysis in music . : ' -
© and other materiais where numbe:s appear under
a symbol what is the best way of presenting.

Rules and symbols are needed tor this material. : 11112a,b
129831 Is 1intervel interpretatron esster when o
represented by numbers . 2¢c

129832 For reading 1ntervglis the current code symbols’
gre in contradiction with print and with the
logical ordering in harmonic constructions.
[:R\ﬂ: Could better eltenstives be developed- 2d

wll Toxt Provided by ERIC
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13 Formats tor Language and Specia! Materials
131 systems ot pronuncration, pronunciation marks,
' and puncutation. ' : o Liic
1311 In the 1970 addendum to the Braille format and
Technrques manual diacritical notations has- )
been worked nut for tive new dictionaries - ’
Webster, New World 1970, American Heritage,
Random Hou-2. Funk & Wagnal, and Scott-
Foresman. 5hould these systems be evaluated. I11C1
1312 What s the purpose of having three types of
stress s'gns. Are they &all needed. - C2
-13121  How do these signs onECt the readab: lity
of wo-ds. - 2a
13122 Is there & grade level factor involved in
_ .their introduct:on and use. - 2b
.13123 The conditions tor using these signs needs
: to be claritied and specitied more rigidly. 2c
21313 What should be done with digcritic markings
. appearing n spelling books which are
different from those provided in the code.
Mark according to and refesencing new code
revisions. : C3
-13131 Should specidl signs be peoyvided and.noted. 3a
13132 Should ones trom the code be used. 3b
13133. Should special symbols be delineated in a ’
standard woy - - 3¢ - -

13134 Qccasionally phonetic and aiacritic signs
are used together which means that the same
signs having drfferent meanings are being used
n the same word. 3d
-131341Y The braille phonetic code contlicts with
braille accented letter signs of foreign
languages - could ths <1tuat1on be

= remedied. ' -3g91
2131342 Would the use of & special indicator '
resolve this problem 3d

-131343 Could warn:ng statements or notes be used
to differentiate’or spec1fy the different
systems that sre used and how they are .
used.’ ' 3dn

132 Plays
.1321 A standard method of representfng should be

.devised. Should the standard method be
related to the type of play. 11ID1a .
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1322 lWhat would be the best way of drfferentiating
actors parts, stage directirons, and stage settings. b
13221 How should the different actors parts be repre-
sented. How should 1t be tndicated that a
L second speaker is to complete & 11ne. b1
13222 How should stage directions and settings be re-
: presented  Where and how should they be placed.
How shouid they be desrgnated. T bii
13223 uhere should ‘notes be placed relative to their
reference  How should this situation be treated
where the notes are copious.  (See LIl A 2) bi11

.133 Poetry

1331 what is the best way of presentlng poetry . Should '
a standard method be devised. D2a
13311 What should be done with poems having unusual for-
’ mats, e g shaped like a tree, or the work of E.E
Cumm\nos ai
13312 It the print format 15 not tollowed how could the
appearance or structure ot the poem be ndicated

-~ to the reader. s it necessary to-show this, ail
13313 Should a transcriber s note be used describing the
structure of the poem — : N aiil

134 Fore19n Languages -

-1341 A1l languages for whach braille notaticn 1s'avail-
able need study of the'r symbology and its use.
Review shouid be made of M. Loomis’ Standard
English Braille in 20 Lessons, 1947, for her
treatment of accent and diaeresls signs in foreign
- lahgquages. D3a
1342 Transcribers should be consulted obout toreign _
languages beccuse there dre differencesamong them
in the way they treat ambzguous or problem = _
s1tuations. ~3b
-1343 In print language texts much of the material 1s
presented spatially - how should 1t be done 1n
bratile. Some guideiines tor certain bratlle re-
presentations can be tound in the grammar section
of the Textbook. Code and need to be cross- retfer-
enced- 3c
.1344 Should notation and rules be developed for "languages
for which provicions are not present1y a»a11ab1e,
_ -g. Portugese 3d
-1345 In developing material for forexgn languages 1t
should be kept in mind that the transcriber |
‘doesn’t necessarily know the language with which
he s working. 3e
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21346 [t 1s the attitude of many,that English-braille
and foreign language braille should be kept :
. separate, i.e., special provisions tor each. 3f
13461 In changing or shitting from English to.a
foreign language, e.-g- n a grammar book,
there 1s nothing to i1ndicate the change,
.- - Wwhich situation s confusing to the reader. - fi
13462 Should some symbol be used for this purpose.
Could the 1talics.si1gn be used to show the
change of language. If so, what should be

_ done with material that is already 1n italics. i1
-13463 More provisions on the use-of 1talics 1n these
situations are needed 1n the TF manual. fiii

-1347 For the transcription of foreign~words, braille
' grade 1 s used while the other characters re-
present accent and sounds. 3g.
-13471  How should inflections within and between words
be represented in fore'gn language transcriptien.
For rules on inflectson between words the foreign
language section of the TF manual needs to be
cross reterenced with the speech’ instruction
‘ section.- 3gii
.13472 Should the stash, which ord1narlly has no space
_on eirther side, be accempanied by spaces if it
appesrs $0 n-print. In Spanish and ltalian the s1gn
_for the slash also represents the vowel sound 1
acute. Could the dash be used tnstead of the
slash Symbo1 Cogin
-13473 In foreign languages i1talicized Jowels mean that
) the vowel 15 stressed, however the s also is
- frequently italicized which indicates it
carries the "2" sound. How should these 1tems
be represented in braille where there 1s a

- special sign ror stress and a si1gn tor 1talics. giv
-13474  In ltalian acute symbols for the vowels are -
needed. gv

-13475 When the text or main part-is in one language and

a footnote or reterence s in snother should the

accent signs differ tor the same word in the

different 1anguagek. ' gvi
-1348 " The diaresis ) in French Textbook Format allegedly

1s confused frequently with the macron.- What

could be done to el minate thrs confusion, 3h
-1349 When most of the words ot a sentence are 1n -

English what should be done when to, into, or by

- comes before a foreign word. Should these

prepositions be contracted or written out and

should they be placed adJacent to the fore1gn

wor de 31
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-1350 In German only the first letter of noung is
capitalized and the double cap sign 1s not used -
caprtalization serves as an earmark. When tollow-
ing .the rules for titles and using double caps,
what should be done to distinguish word capi-
talized within the title. 3)

1351 In the TF manual could the words "in the entry"
be i1nserted after "used" 1in the first line and the
colon and detinition be added to tne examp]es to
clarity that 1tem; - 3k

1352 On the title page ot foreign language books the
title uses the special symbols of the language,
but ‘the rest of the information - author, pub-

lisher, etc. - s in English. s this a desirable
practice - how should the title page 1tems

appear - 31
1353 In Spanish the opening and closing conversation _

signs are confus1ng In print :t is a dash.

The braille sign misTeads the student and violates

the braille rules when used adjacent to a period.

What should this sign be? Could 1t be a dash

the same as in print. A cule is needed specify-

Ing that the Span1sh custom of not using a closing ' -

conversation sign should be observed by transcribers, 3m, it
.1354 ln foreign language should the division of words ’

and hyphenation be treated dtfferently from the

practice of English braille. To what extent

should the foreign tanguage rormat be followed

compared with that of English braille. . 3n

.2 Linear Displays
221 Genera]

.211  The problems with displays 1n all areas are similar

and are reducible to the more basic matter of making

two and three dimensional print figures tactually

meaningfu)l. Even so, within certain.areas some

tigures occur with greater and lesser frequency-

Should- these figures be classified and separate pro-

visions made for each of the areas. : COTC]

' [l

212 This whole,area needs considerable study which

should resuit i1n the development of principles

governing the representation of displays. A use-

ful start'ngpoint may be a survey of transcribers

to determine what principles they use, principles

which may be intuitive or have been passed along ' ;“mmm“w"_‘

N as folklore. These guides used by transcribers o -
IERJf: should be detined and ‘tnvestigated. - IVA2
S B Maps
T




213 Many types of print displays either cannot be re-
produced 11 an embossed form or are represented
'n some otiher than the original forim.

2131 Could more readable and more 1som0vphic
representations be developed for these
displays-

2132 is knowledge of the visual, spatial arrangement
necessary tor the reader to achieve understand-
ing and comprehension of the concepts 1nvolved.

2133 Should the torm of presentation depend on the.
type ot material represented.

.2134  What considerations should be made regarding

“transcriberss and d1splays they are unable to
reproduce .
214 what considerations should be made regarding
the representation of displays from the
- standpoint of education and grade level of
the reader

2141 What concepts are involved and should be
taught to children to enable them to read
displays

2142 Should an investigation be made of the

- socgial-emot:onal factors related to having
materials similar to si1ghted peers

215 Efforts made sn this area should consider the

changing nature of displays, new publishing
techniques which are replacing the traditional
standard torms, and those changes coincident
with the use ot computers 1n processing forms.

.216 Should an instructional manual contaln*ng
’ standard1zed guadellnes be developed tor -
15plays - -

2161 chouid the gurdelines vary for the difrerent
types ot production, one-sided vs- two-
sided or single vs. multi-copy-

2162 How complete shouid the quidelines be 1n
covering the various instances of ditterent
types of displays-

217 Could a standardized set of tools be developed
tor the construction of displays and symbols
within the displays- Could the tools be the
same for the ditterent types of production.

- .22 Types of'dwép]ays and their p}acement‘
221 There are many types of displays needing

considerable research and development. .- Among
them are those specified alphabetically

. TF

LVBI1

1vB1i

B4

Aze
B5 -
Atb,
Cla

C4

D3

111c3
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Com
111Ca

Com .
- L1ICla,c

1vB4
IVD2

1VB3,D8

A9
Ad

F3,6,G6c

1VA4,8
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below. This listing is not exhaustive; merely ones
mentioned by the committees for which particular
problems existed. Algorithms, Business forms,
Commercie schedules, Determinants and Matrices.,
Diagrams, Exercises, Family trees, Flow charts,
Graphs, Math expressions in general, Qutlines, _
- Punch cards,Tables, Test materials, Time lines, o
Tree diagrams- : IVA1,3, ITIET,
: : €1,3 IVF,2
222 Could ditferent kinds of these displays be
. classitied possibly on the basis of different
variables, and their classification determ1ne
how they.are treated. A2aii, IvB1,2,
. : i11,3a, Fl
i,11,
.Clb
.223 What 1s the most readable form or arrangement :
for presenting these displays and different . _
kinds of these displays. A2a,D1, - C1,D1,E1
E,F Com
' , - -~ 1IICTb
-2231 Where should the displays be placed on the
page. ls there an optimum position on the o v
page where the displays should be located. D1 IVD3
-2232 Where should the displays be placed. 1n relation
to other material on the page. F8
.2233 How should data accompanying displays be
' arranged-with respect to the display. o A F4,a,b,
' : H3
.2234  What should be done when the display 1s
too large to fit on a single page or the display
" runs across a number of pages. _ IVAlai,
2b,C2
.224  In the production of these displays should a
standard method be developed. ‘Is a standard
methdd possible for the different types of
media (paper and plastic) and the different
production processes (braillewriter,
thermoform, and press)- - Com
. , 111C2
.23 Modification and alteration ot displays.

.231 In some displays certain operations or
relationships between elements are essential
to the 1ntormation conveyed, and are ditficult .
or misleading to represent in bratlle. How ‘
can these displays be represenied. Fol1,2 IvCla,b,H
; Com
IIICIc,d
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232 What should be done with displays which are. ' .
difficult or 1mpossible to represent in
their original format. E 1vD7,G4 .
S : Y G5bi,11,.6,
N fa .
-2321 How should they be arranged on the page. A2ai
2322 Under what conditions should certain
elements of some displays be transposed. F
.2323 Should the size or length of the material ’ g
determine the arrangement. : o ' G6b
.2324 Could standard methods be devised for
different types of these displays. ET - e G4

—233 What should be done for certain displays
“in which the instructions are separated from
the examples and exercises . Gia,3b
.234 What should be done with displays, such as. =~
pictures, which cannot be represented
tactually. ' IVB3
2341 If the pictures involve certain functions
or activities related to the text should
‘they be described. Could their educational
or informational value be maintained
in a description. Could common functions_be
classified and guidelines developed for ‘
"their disposition. " B3a,b,c,

-2342 Should simple embossed pictures or symbols
be developed to represent frequently

occurr1ng objects or shapes. B2 -
-2343 1f the picture cannot be represented what
should be uone with the caption. ‘ B6,a,b,1

.24 T1t1es, Headings.

.241 Should the title of the material be placed
on every page, and where should it appear. B6bii
.242 Where should the title of a table be placed
with respect to-the table. - above, below,
in both places, at the bottom of the page, -
- centered or left-justified. _ ' IVF7a
-243 Should the treatment of the titles depend on
the1r length. AZ2¢c
.244 Where and how should columnar heading be '
~ indicated. In large tables where columns
are repeated do the headings need to be
repeated. A2c ‘F5¢

.25 Designators, Indrcators.

.?Rg Where and how should displays be numbered
[:R\ﬂ: or otherw1se des7gnated ) | B IVF7
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. 252

-2521

-2522

.253

- . 254

" 255

- 256

*how should the division be indicated.

TF

What 1s the most readable manner of: numbering
or designating different types of material
such as columnar.material, test material,
exercises, and answers.
Under what conditions should different types
of material be labeled horizontally and
vertically. o
Where should the indicators .be in-relation
to the left-most and functional margins.
Within some displays certain relationships
or reference points are importnat. to informa-
tion depicted. How can these points be
indicated- o E2,3
For displays divided and runover or extended
F5b
In the math area 1s the transcriber's
enlarged grouping symbol sufficient tor
delineating explanatory, subordinate,
accompanying material.
What 1s the most readable manner ot presenting
arrows, lead lines, tracker or tracer lines
vertical and horizontal cancellation,
cancellation. of whole rows and whole columns,
horizontal, vertical and diagonal ellipsis,

Eiaume- 1

. etc.

.261

o A s e

How much of this material is meaningful to
the braille reader. , :
Where should this material be located with
respect to what it s modifying.
When researching this material consideration
should be given to the question of simlarity
of designations for publiic school blind
children and the sighted child and teacher.

.26 Spacing

In spacing between groups and before a topical
heading 1n outlines, between instructions and
exercises, table number and title, and above
and below a math expression or tformula, should
a line be skipped betore, arter, or both. IVATaii
In tabies what is the optimum spacing between

columns and betwéen headings and rows.

How should the material be spaced relative to

~ precess words 1p egquations, wviz. therefore,

thus, since, and, but, etc.

IVA3b,i.

M&C

65,b,6

G5bi,6a
G5a

C3c,D6b

Cac

*B3,b,D5,

E2c,d,i,11,
e,Fl11

B3a-
B3c

- A3bii

IvB3d,Cé6,
F7b, Gla

F10

B3e
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264  Should spacing vary depending on the grade or
developmental lével of the reader.

.27 Alignment : PR

271 How should the steps and operations of algorithms

and successive terms of equations be-aligned. -

2711 Should different kinds of these materials be

T treated ditferently.

2712 What should be done when parts or terms within
the matertal arve larger than other terms with
which they are aligned andsor compared- :

2713 Should mathematical material be aligned on the
equals $1gn or could some other form be devel-
oped. Does alignment on the equals sign have
any mathematical significance.

.27131 What should be done where expansion represents steps

of an operation, e-g- the eveivation of exponents.

27132 lhat should be done when the .:ft hand terms

. .of an.equation remain the e,
27133 Where should the equals sign.or any sign of

" comparison appear with respect to links end1ng
or begnning a line.

272 Some displays require the comparison of values

or elements with other referents. How can these
elements be aligned tor optimum comparison.

28 Margins, Indentation. : .

.281 For outlres, tabular, and test materials 1s the
present form of successively indenting each sub-
unit two spaces and bringing runovers to the
margin the most readable. IVAla

-282 - In the case ot a number of exerc'ses, each with
1ts own wnstructions should one o~ the other be
indented. L

283  Should. long paragraphs within exerc1ses be

- indented beyond the tunctional margin. - In what
cell should they begin’

.284 For numbered or lettered material how far should
the functional margin be trom the designators-

.29 Runovers, Division of Material.

291 Where and how should large tables, arrays,
‘ problems, exercises, and test materials be o
divided or seamanted within and across pages. 1vA2b1,
3c

129
M & C

B3f,F10

-C2,D4

C2a

D4

C2,b,1
C2bii

C2biii

- c3d

H1,2

Gl,b

G2a
G5a

1VD6 ,E3,
a,F3,F5,
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2911 Should difterent kinds of these materials be : ‘
treated ditferently. ' . -~ D6a
.2912 For test materials should questions and
answers be separated across pages. _ A3ci
2913 What should be done with exercises which ‘
are word problems. : G3a
.292 What should be done with runovers in these
materials and 1n long titles, exercises, and .
long paragraphs within exercises- ' : F7c,Glc,
‘ - ' G2b

293 How should runovers of table entries be

treated. Spac'ng would be a factor 1n this 4

situation. ‘ : F13-
.294 Presently, there are two ways of treating ’ '

funovers of entries in determinants and matrices -

(1) left gustifred with line skipped below and

(2) indented with no space below. s only one

method needed. [f so, which ts the best; 1f not,

could conditions of use be specified for each

method. ' . E2b
.295 How should runovers 1n rormulas and equat1ons be ’
treated. C3
-2951  Where and how should a division in equations be ' '
. made. - - - -C3a
-2952 Should the number &and size of llnks Influence.
how they are divided. - C3b
.2953 Should the extent of tormulas or equat1ons affect

how. they are handled : Clc
- 300 References,eFootnoree

-3001 How should the following types of materials be
referenced: explanatory, subordinate,
accompanying materials; footnotes within tables,
and formu\as IVA2d _ C4b,C5
: F14
.3002 Should there be a standard form for referencing e
these materials regardless of the print format. ‘ : c5

.310° Enclosures, Explanatory Material, Entries.

.3101  What should be done with such things as boxed -

- 4 and circled material; reduced-type, multi-lined,

subordinate. or explanatory materials or formulas, _

and embedded or 1solated materials and formulas. IVC2a IVB3

C1d,C4
-31011  Where should this material be placed in relation
to that which it accompanys or modifys. C4a,f

[ERJ!:« -31012  Should different kinds of these materials be
T treated ditferently. : cad
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-31013 Shouid boxed or circled matecrial be enclosed.
-310131  Could some of the enclosing or grouping
symbols be drawn in rather than using the
braille configurations.
-310132 ‘What would be the best symbols for drawing.
~3102 How should entries and other si1gns of operation
within dirferent kinds of arrays be treated,
-31021  Is the present torm of left-justitying all
» entries the most readable and does 1t ade-
quately cover all conditions. '
.31022 Could the enclosed material be keyed for the
~ nformation 1t contains.
. .3103 Should the practice of using single and'double
print lines to separate and distinguish parts
or sections of tables be folliowed when using
braille lines Do the lines have a meaningful
function besides that of esthetic appeal. ls
The1fwmean1ng the same in the tactual mode.
.320 Technvques and Miscellaneous.
3201 For ditferent types of materials and displays
could facing pages.be used: IVA2b11,
A3cii,
c2d,Dla

-32011 Could conditions be determined under which
facihg pages should or could be used
advantagecusly.
-32012 Could new, more erficient techniques be develop-
o ed for setting-up and using facing pages.

.3202 Could different representation techniques such as
the "skeleton" procedure and the "building" -
technique be further developed for handling
displays.- C2c

3203 Could keying techniquek be developed for
diftferent types of displays and for different
purposes A2ci
o , C2b,Dib
.3204 Should diftferent types of lines be-
’ developed for ditfe-ent figures and
diagrams or parts of dyagrams. : D2
.3205 MWhat would be the optimum size of books
when pictures are deleted and there are only

one or two words per page. B6biti
3206 What should be done with the various ways
of marking answers to tests, exercises, etc. A3a11(A)
' (B)

-32061. Where should answers be placed, especially
when they appear at the back of books or
supplements

131
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E3c
E3c

E2,e

E?a .
Cde

IVF9

A5,B3h
F5d

A5b
Aba

A6

A7

CE3b

Géd



TF MU .. M&C
1320611 Should they be placed at the end of the | |
exerclses or the volume 1n which they occur. : G6di
320612 Should & note accompany the exercises telling
where the answers are located. ' v G6auin

4.0 Non-linear displays (Maps, charts, diagrams)

The problems 1n this area are less related
to codes and line-types ot figures and cannot- "~
be tied-i1n well with these probiems. . Moreover,
they require more basic kinds ot tactual
perceptual research. Hence, they will be treated
intact and separately. The spécitic problems
of this aree can be found in the section dealing
with the outcomes of the area committee meetings
attached to this report. The ones most relevant
to work on the braille codes are in sections
I'yI1I, 1v, 'Vl and some of VII.

5.0 Factors Neediné Development.
-1 Complete codes

-10 The development of complete codes are needed for
the following areas: Astronomy, Biology,
Botany. Chemistry, Computer, Physics, Logic,
Medicine, Statistics and Zoology - : Vial B! ' VB2
-101  Should those codes which are nearly completed,
viz. Chemistry and Computer, be evaluated for :
the1v notation, format, and rules. : B1
-102 To what extent should codes be developed for
the manifold areas ot study - numerous new "
- fields of study and endeavor are continuously
unfolding. Couid some conditions or
specifrcations determine what areas should
be encoded 1n brariife.. - - B3

-

-2 Symbology, Format, and Rules.

.20 Symbology and rules need to be developed for

Linguistics, ditferent code systems, e.g.

Morse and semophore, cooking, and different

" handicaratts, e g. sewing, knittng, weaving, :

etc.’ D1,G1
: H2,1
.21 Formating procedures and rules need to be |

developed for recipes in cooking, and certain

of the handicrafts. Should these tormats be

standardized. VIH1,I

o
ERIC -3 Displays.

IToxt Provided by ERI
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.30 Procedures and rules for linear displays need to -
be developed for the areas of Money and Commerce
_ and drfferent types of puzzles and games- E1,G2
.31 Procedures and rules for non-linear displays need
. to be developed for some of the puzzles and games
and the areas of Geography and Geology. ~ Cl,62

-4 Special tactors needing developmént'
40 Bib'ical reterence symbcls.
401 Most o1 the brob]ems have to do with the vagaries

of numbering tound n the different editions of -
the Bible and how they shoutd.be.treated 1n

braille. . Fl
.402 Should a standard numbering system be developed ‘ -
for all biblacal references. _ F2 : i
.403 Should the bibiical reference symbols currently '
used be evaluated. : F3

-5 Music materrals needing development.

.50 There are quite a tew 1tems needing development
n the area of brarlle music. They come under
two categories - (1) development of different
types ot music and materials, and (2) develop-
ments for drftferent nstruments. They are
Tisted 'n the results of the Music Committee
Meeting, and w1l not be repeated’ here. . ' ~1vB,C

o

6.0 Resources o '
Pertons, organizations, and materials which
would be usetul in resolving the
atorementioned problems are listed at the
back ¢t the reports tor each ot the separate
committee meetings. Foremost among persons
competent to deal with problems ot the codes
are those who served as active committee
members 1in each of the areas. These
sources will not he repeated in this section.




Appendix E

Two Reviewers' Judgments of Methodology® and Time

~_tor Resolving the Generalized Problem Items .

A B S 1
. 131 cD,2 GJ,LA,1
1.0 General Considerations _ .132 cD,1 GJ,1
_ R .133 GJ,2 GJ,1
S GJ, ! GJ, 1 .1331 GJ,2 GJ ,2
1 GJ,1 GJ,0S,1 - .1332 GJ,Z - GJ,2
N2 GJ,1 GJ, 1 .134 < GJ,2 GJ,1
113 GJ,1 GJ,! ) 135 ER,2 GJ,ER,?
112 GJ, 1 GJd,1 . .1351 ER,2 GJ,ER,2
2113 GJ,1 Gd,1 .- .1362 ER,1 GJ, LA‘]
14 ER,1 GJ,ER,1 1353 GJ,1 GJ,1
21 ER,2 ER,2 : -136 GJ,1 GJ, ER 1
211 ER,2 ER,2 137 CD,2 ch,2
L1212 - ER,?Z ER,2 D .138 ch,2 cD,2

213 ER,2 ER,2

122 ER,2 ER,2 s 141 Gd,1 - GJ,l

1221 ER,2 ER,2 -142 GJ,1 GJ,1

1222 ER,2 ER,2 : 1421 Gd,1 GJ50S517

123 cD,2 Gd ,2 ' -.1422 ~ GJ,1 . GJ,0S,1

124 cb,2 GJ,LA,2 . .1423 GJ,! GJ, 1 ‘ :

125 cDh,2 GJ,1 (143 ER,2 GJ,ER,1 SR TR

126 cD,2 GJ,]
127 ch,2 GJ .2

* The evaluation consisted of three basic methodologies,GJ ~ Group

Judgment or Consensus, ER - Experimental or Empirical Research, and

CD - Code Development, and two time estimates, (1) Short term activity

of less than three years. and (2) long term efforts requiring more than
three years. Revievier B, while using the three basic approaches, ‘ .
attempted to elaborate the evaluation by combining the methods and N
adding two others. .LA'- LitecratUre Analysis, which can be a review

or analysis of the bralllevand/or print 11terature or a frequency count

ot elements ot the language, and 0S - an Opinion Survey. This latter
evaluation wil) be used for subsequent tabulations.




A 8 A B

151 6,1 . GJ,l 191323, CD,2 GJ,1 |
152 6,1 GJ,1 191324 ER,2 - GJ,ER,2
152] 6d, | 6J,1 | 1914 ER,2 GJ,ER,1
1522 ER,) G,LA,1 1915 GJ,1 6J,

1523 GJ,) 6,1 -

153 6J,2 6J,2 1921 ER,2 G ,ER,
1531 ER,2° ER,2 1922 GJ,I " GJ,OS,

1532 6,2 ER,2 1923 ER;2 GJ,ER,

1533 6J,1 ER,2 1924 ER,2 GJ,ER,

1534 GJ,) GJ, | 1925 ER,2 ER,2

154 G, 6J,0S,1 1926 ER,I GJ,1

161 CD,2 6J, 1 SN GJ,1 6J,1
162 CD,2 GJ,! 221 . ad,] GJ,1

163 CD,2 6J,CD,1 2211 ER,2 GJ,ER,]

164 6J,2 GJ,1 : 2212 ER,GJ,2  GJ,ER,2

1641 6J,2 6GJ.1 222 CD,1 . GJ,)
16411 GJ,2 6J.1 223 GJ,1 6J,1
16412 GJ,2 6J,1 | 224 GJ,1 6J,1

642 GJ,1 6J,1 - - »

1643 6,2 Gd,LA, 1 231 6, GJ,ER,1

1644 GJ,2 6,1 | 232 GJ, 6J,1

233 6,1 6J,1
-7 6J,1 GJ LA, - 2331 GJ,) 6J,1

710 6J,1 GJ,l 2332 ER,1 GJ,ER,]

1712 ER,) GJ, LA, 23321 GJ,1 GJ,ER,]

A3 6, 6J.0S,1 . 23322 GJ,) 6J,1
172 GJ.1 G,LA,T 23 Gd,l 6J,1

73 6J,2 - GJ,ER,2 | 2381 ER,) GJ,ER,1

74 GJ, 1 GJ,LA,95,1 © 2342 GJL1 . Gd,1

“ 235 CD,2 6J,1

18 6J,2 6J,2 236 CD,2 6J,1
181 GJ, 1 GJ, ! | ,

1811 GJ,) GJ,) 241 CD.,2 6J,CD,1
1812 G, 6J,2 242 CD,2  GJ,CD,]
1813 G Gu.l 243 CD,2 - GJ,I

814 6J,2 . GJL2 244 GJ,2 6J,1

182 CD,2 CD,2 245 GJ,2 - GJ,]

183 CD,1 GJ,1 2451 6J,2  GJ,LAY

f - 2452 G, 6J,1

1911 CD,2 - 6J,1 2453 GJ,1 6J,1
19111 ¢D,2 6J,1 | 266 CD,2 6J,LA,1

19112 CD,2 6,1 |

1912 CD,2 CD,2 251 ER,2 6J,ER,2

1913 ¢D,2 6J,CD,2 252 GJ,] 6GJ, 1~

9131 o2 Gy | 253 6,1 6J.ER,2

19132 €D,2 6,1 -l 258 ER,2 ER,2

191321 ¢D,2 GJ,) - | R

.191322  CD,2 Gd,1

o et e et ot £ s o d e it 0




136

2 0 Problems of Symbols and Rules

N
. 1
2
13
214
215
.16
-7
-18
.19
.20

.32
-33
34
35

-4

A1
42
43
.44
-45
-46
47

-5
51
.52
53

A

GJ,2
GJ,2

- GJ,2 -

GJ,2
ER,1
GJ,1i
GJ, 1
GJ,1
GJ,1
¢b,2
€h,2

- CD,2

€D,2
ER,2
GJ,1 .
GJ 71

GJ,1

ER.2

€D,2
GJd,1 .

GJW”’”'

GJ, |
Gd,l
ER,1

6,2
ER,2 .
GJ,2

.GJ,2

GJ,1
ER,2
ER.Z
ER,2

- (D,2

CD, |
GJSI
GJ:‘

B

GJ,LA,2
GJ,LAY

- Gd,1
-GJ,1

GJ,ER, 1
GJ.1
GJ, LA,
GJ,1
6,1
GJ,ER,1
GJ,1
GJ,1
GJ,1
ER,2
GJ,LA,1
GJ,0S,1
GJ,1 -
GJ,ER,2

6,1
6J,1
GJ,1
6J,1
6J,LA,1
6J,LA,1

GJ,ER,2
ER,2
Gd, |
GJ,1 :
GJ,ER,1

T GJLER,]

GJ,ER,]

AGJQER-,] M

GJ,CD,
GJ,ER, 1
GJ, ]
GJ,1

3 0 Formats and Linear Displays

.1 Formats
1111 GJLER,1T
1112 ER,
1113 GdL 1
M4 6,1
12 GJ,ER,}
1122 GJ i

GJ,ER,!

ER,1 :
GJ, ]

GJ,

GJ,ER,0S,!

- Gdyo

1131
1132
1133
1134
1135

114
1141
11412
-11413
11414

1151

1211

RVARR
12112
12113
12114
12115

1221
1222
1223
1224
1225
1226

1231
1232
1233

. 1241

1242

.1243

21244
1245

.1246
247

1248

1251

1252
1253
1254
1255
1256
-1257
1258

126}
1262

(=

ER,1

GJ,!

- GJ,1
--ER,1

GJd,!

GJ,ER,1
GJ,1
GJ,1
GJ,]

© 6,1
6J,1

6,1
6J,1
ER, 1

GJ,1

GJ,1
GJ,1

GJ.ER,1
Gd,1.
GJ,1
Gd,1
GJ,2
GJ,2

6d,1

GJ, 1
GJ.1

GJ 1

B

ER,0S,1
GJ,ER,OS,1
GJ,ER,I
ER,0S,1
GJ,1

GJ,0S,1

- Gd,1

Gd,LA,1
GJ,1 :
Gd,1

- GJ,0S,1

GJ,ER,05,1 °

- GJ,LA,T

ER,1

GJ,ER,1
GJ,ER,1
GJ,1
GJ,1
GJ,LA,1
GJ,1

GJ,ER,1

GJ, 1

GJd,1

GJ,ER,1
ER,LA,T
GJ,ER,1
ER,0S,1
GJ,ER,1
GJ,LA,1
ER,1 ‘

GJd4LA,1

CGJ,LER,LA,T
GJ,LAS]
GJ,LA,1
6J,1 -
GJ,ER,)

. ER,LA,I

GJ,ER,1
GJ ,ER,1

GJd .1
GJ,LA,1



1263
-1264
- 1265

1271
1272
1273
S1274
1275
12751
12752
12753
1276

1277

Tl
12772
1278

1279

1281
1282
- 1283
-1284
.1285
-1286

1291
12911
112912
- 1292 -
12921
-12922
112923
1293
1293
12932
12933
112934
112935
.12936
1294
12941
12942
112943

1295

-12951
12952
-12953

- 1296

[:R\!: 12961

12962

A B

ER, ER,0S,1
GJ,ER,1 ER,
GJ,1 GJ,ER,LA,T
GJ,1 . GJ,LA,T
GJ,] GJ,)
GJd,1 GJ,ER,1
GJ.,1  GJd,LA,l
GJ, 1 GJ,ER,1
GJ, 1 GJ,ER,0S,1
GJ,J GJ,LA, T
GJd,1 - _GJ,LA,IT
GJ,1 GJ,1
GJ,! GJ,1
ER,1 GJ,!
GJ,] ’ Gl-]sl
GJ,1 GJ,1
GJ, 1 GJ,LA,T
GJ, ) GJ,ER,LA,1
GJ,1 GJ,1
GJ,1 GJ,ER,]
tD,1 . GJ,l
GJ.1 ~ GJ,LA,!
GJ,I - GJ,ER,1

- GJ,ER,2 GJ,LA,I
GJ,1 GJ, 1
GJ,1 GJ,0S,1
¢D,?2 GJ,LA,1
CD,2 GJs] '
GJ.CD.2 GJ,ER,I
GJ,1 GJ,1
GJ,! GJ,0S,1
GJ, ! 6J,1
GJ,1 GJ,ER,1
ER,1 ER, T~
GJ,! GJ,LA,1
GJ,!? GJ,1
GJ,1 . GJJ
GJ,1 GJ,1
GJ,1 GJ, 1
Gd, 1 GJ, 1
£R,1 GJ,LA,1
ER,! ER, |
ER,1 "~ ER,1
ER,1 ER,1
GJ,1 GJLER,]
GJ,! GJ, 1
GJ,] G, 1

GJ, | GdLER, 1

130N

A B. ..
12963 GJ,1  GJ,LA,Y
1297 6J,1 GJ,1
12971 GJ,1 - GJ,ER,1
12972 GJ,1 GJ,1
12973* GJ,1 GJ,LA,1
12974 . GJ,1  GJ,LA,1
12975 . GJ,1 GJ,LA,T,
12981 GJ,CD,1 GJ,ER,LA,1
12982 GJ,1 GJ,ER,1
12983 * CD,2 - GJJER,1
129831 ER,1 ~ GJ,ER,1
129832 CD,2  &J,1
GJ,1  ° GJ,I
1312 6d,1 GJ,1
13121 ER,1  ER,1
13122 ER,1  GJ,ER,I
13123 6J,1 6,1
313 6,1 GJ,]
L3131 Gd,1 6,1
13132 6,1 GJ,1
13133 G6J,1  GJ,LA,1-
13134 ¢D;1+7 GJ,1
131341 CD,1 GJ,1
131342 . GJ,1 GJ,]
131343 GJ,1,  GJ,1
321 Gd,1 0 GJLLALT
1322 GJ,1 - GJ,ER,I
13221 GJ,1  GdbA,ER,]
13222 GJ,1 GJLER,LA,T
13223 GJ,1  GJ,ER,I
331 6,1 GJLLA,I
3311 6,1 - GJ,LA,T
13312 6,1 GJ,1
13313 6J,1 GJ,1
1341 CD,2  GJ,LA,I
1342 6J,1 63,08,
1343 GJ,1  GJ,LA,ER,I
1344 _CD,2 . _.GJ,CD,2
1385 ¢D,2  GJ,l
1386 GJ,1 G,
13461 6,1 GJ,1
13462 GJ,1 GJ,]
13463 GJ,1 G,
1347 GJ,1 6,1
13871 6,1 GJSLA,I

137



138

224

B
13472  GJ,1 GJd 1
13473  CD,1 GJ,1
13474 (D, GJ 41
13475 GJ,! GJ,1-
1348 GJ,1 GJ,1
1349 GdJd,! GJ,1
1350  CD,1 GJ,1
1351 GJ,) GJ,1
- 1352 Gd,1 GJ,0S5,1
13563 GJ .1 GJ,1
.1354 GJ.1! GJd,1
2 Linear Displays . )
21 GJ,ER,2 GJ,ER,LA,2
212 ER,2 ER,0S,)
213 GJ,?2 GJ,LA,1
L2131 ER,2 "ER,2
2132 ER,1 ER,1
.2133 GJ,ER,1 GJ,LA,I
.2134 GJ,1 Gd.1
214 GJd,| GJ,ER,1
2141 . ER,2 GJ,ER,LA,2
L2142 ER,1I ER,1 .o
.215 GJ,2 - GJ,LA,2
216 GJd,2 GJ,2
L2161 GJ, ] GJ,]
2162 GJ, ! GJ,LA,I
217 GJ,ER,2 GJ,ER,2
.221 GJ,1 GJ LA,
.222 ER,? ER,LA,I
.223 ER,2 . ER,2
©.2231 GJ;ER,I GJ,ER,1
2232 GJ,1  GJ,ER,I
12233 GJ,1 - GJ,ER,I
.2234 GJ,1 GJ,ER,1
ER.2- GJd,ER,LA, 2
231 ER,2 GJ,ER,1
.232 GJ,1 GJ,ER,LA,I
2321 GJ .1 GJ,ER,1
2322 GJ,2 GJ,ER,1
.2323 GJ.2 GJ,LER,1
2324 ER,? GJ,ER,2
233 GJ, ] GJ,05,LA,
.234 GJ,1 Gd,t -
2347 GJ,1) 6J,1
.2342 T GJ,1 GJ,LA,]
.2343 . GJ,) Gd,1

A

- .24]
242
243
.244

251
. .252
2521
.2522
253
-254
255
-256
.2561
.2562
.257

.261
262
.263
.264

271
2711
2712
2713
27131
27132
27133
272

.281.
-282
.283
284

291
291
12912
2913
292
293
294
,295
2951
2952
12953

=

GJd,1
GJ,1
GJ,!
GJ,1

GJ,1
ER,2
GJ,1
GJ,1
ER.2
GJ.1
GJ,1
ER,2
ER,2
ER,?2
GJ,1

Gd,1
ER,1

Gd,l
ER,1

GJ,1

GJ,1
GJ,!
GJ,1
GJ,1
GJ,!
GJ,!
Gd,1

ER,1
GJ,1
GJ.,1
ER,1

Gd, 1
GJ,1
GJ,l
GJ ;1
GJ,1-
GJ,1
GJ LER,1
GJ,1
GJ,1
Gd‘l .
GJd,1

8

GJ,ER,1
GJ,ER,1
GJ,ER,1

GJ,ER,1

GJ,ER,1
ER,LA,GJ,1
GJ,ER,LA,T
GJ,ER,1
ER,2

GJ ,ER,1
GJ,1

ER,2
“ER,2

ER.GJ,2
GJ .1

GJ,ER,1
ER,1
GJ,ER,1
ER,1

- GJ,ER,1

GJ,LA,ER,]
GJ,ER,1
GJ,ER,1
GJ,1 .
G,
GJ,ER, 1
GJ,ER,1

ER,GJ,1
GJ ,ER,1
GJ,ER,1
GJ ,ER,1

GJ,ER,1
LA,ER,1
GJ,1
GJ,1
GJ,ER,1
ER,1
ER,1
GJ,ER,1
GJ,ER,1
GJ,1

- GJ, 1
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403

.3001
-3002

13101
31011
31012
131013
1310131
1310132
3102 -
31021
131022
.3103

.3201
32011
.32012
+.3202
3203
3204 -
3205
- 3206
.32061
.320611
.320612

.10
M
-102
.20
21
.30
.31
-401

402

A

GJ, 1
GJ,1

Gd,1
Gd, 1
Gd,1
GJ,1
GJ, |
ER,1
Gd,1

ER,1

GJ,1
GJ,1

GJ, 1
Gd,1
Gd,2
GJ,2
GJd,2
GJ,ER,2
GJ,ER,1
GJ,ER,1

- GJd,1

6J,1
6J,1

€Dh,?2
GJ, ]
GJ,2
ch,2
GJ, 1

- GJ,2

GJ,2
GJd,2
Gd,1

- Gd,1

B

GJ,ER,]

G,

GJ,ER,1
GJ,ER,1
GJ,ER,LA,I
GJ,ER,1.
GJ,ER,1
ER,T .
GJ,ER,1
ER,LA,I
GJd,1
GJ,ER,1

GJ,ER,0S,1

GJ,ER,1
GJ,ER, 1
GJ,ER,
GJ,ER,LA,
GJ,ER,LA,
GJ,0S,1
GJ,ER,1
GJ,1
GJ.1
GJ, 1

1
1

) Factors Needing Development

¢b,2 = .
GJ,ER,CD,I1
GJ, 1
CD,GJ,LA,2

- Gd, !

GJ,ER,2
GJ,ER,2

GJ, 1 T
Gd., 1

GJ,.ER, 1.

5 ‘Music'
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|

GJ,1

GJ,0S,!
GJ, |

- GJ.CD,

Gd,1
GJd,1
GJ,CD,]
GJd,1
GJ,CD,1

T Gd,1

GJ,1

-Gd, 1

GJ,1 -
GJ,CD,1
GJ.,1
GJ,1
Gd, ]
GJ, 1
GJ,!
ER,1

- GJd,!

GJ,1
ER,1
GJ,1
GJd,1



